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INTRODUCTION

SITE LOCATION

S79

The site of the West Lake Landfill is located at 133500 St. Ch%rles Rock Road in
c

Bridgeton, Missouri (see Figure IN-1). The,_?si?te of the old landfill Ar—eune,

o d
approximately acres, was placed on the alluvium of the Missouri River, and

part was placed in previously existing rock quarry pits at the edge of the
Missouri River Valley. Current landfilling is being carried out in a deep
quarry placed in bedrock formations which are hydrologically isolated from the

old landfill, and is therefore not part of this study.

PURPOSE

The hydrogeologic investigation was intended to obtain the data necessary to
define the groundwater flow patterns and flow rates in the vicinity of the site,
and determine the nature and distribution of any contaminants which may occur in
the groundwater. It was also intended to provide a basis for planning a program
of long-term groundwater quality monitoring at the site and background data for

development of a remedial action program if conditions warrant.

Because the geologic setting and stratification of the subsurface materials
beneath the site influence the groundwater occurrence and flow pattern, a major
part of the investigation was directed towards defining the site geology and
engineering properties of the subsurface materials. In addition, a certain
amount of data was available from previous investigations, and an analysis was

made of the usefulness of that information.

WSTINT.HYI IN-1




SCOPE

To analyze the hydrogeologic conditions at the site, field work was performed in
two phases, after evaluating existing subsurface information, as well as
available geological publications. Soil samples were obtained from 15 borings
drilled for this investigation. Selected samples were tested for soil

engineering properties, including moisture content, density, grain size, and for

fine grained soils, AELEEEEE&_EEEEEE: ﬁzgiﬁmété?’gfghébipes were installed in
the borings, both to future water level measurements and in some cases to obtain
groundwater samples for chemical analysis. Twenty of the previously existing
plezometers on the site were found to be usable for water level determinations.
Therefore, water levels were measured periodically in a total of 35 piezometers.
The piezometer tubes are screened at various depths in the alluvial aquifer, to
determine the hydraulic head and groundwater flow direction at different levels

in different and areas of the site.

Groundwater samples were collected from 18 selected monitoring wells. The wells
were selected to provide data at widespread locations on the site and at
different depths within the alluvium., Two rounds of sampling were performed,
one 1in winter and one in summer. The water samples were chemically analyzed in

the laboratory for full priority pollutants.

To assist in interpretation of the data from this investigation, maps and
subsurface profiles have been prepared showing the hydraulic head in the
aquifer, and the distribution of chemical constituents in the groundwater. The

maps and profiles are included in this report.
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The analysis of the data includes an assessment of the impacts of - the landfill
on the groundwater of the area. The analysis was applied towards recommending a

plan for future, long-term groundwater monitoring.
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PART 1

GEOLOGICAL SETTING

In the St. Louis vicinity, the bedrock stratigraphic sequence consists primarily
of limestone and dolomite which were deposited, for the most part, in shallow
epicontinental seas. Geologic déposits range in age from Precambrian to
Holocene. The Precambrian rocks are the only units that do not crop out in the
St. Louis area; they are, however, present in the subsurface. Many periods of
emergence, nondeposition or erosion are implied by the disconformities and local

unconformities observed in surface exposures and well data.

Bedrock in the West Lake area consists of limestones of the Pennsylvanian and
Mississippian systems (Ref. 1). A thin deposit of the Cherokee Group
(Pennsylvanian) occurs nearest the surface at the site. The Cherokee consists
primarily of limestone in this area, but may also contain interbeds of other
clastic sedimentary rocks, primarily shales (Ref. 2). Below the Cherokee are
Mississippian limestones of the Meramecian series. The Ste. Genevieve limestone
(approximately 30 feet thick), if present here, is apparently quite thin.
Occurring stratigraphicall& below the Ste. Genevieve is the St. Louis Formation
(approximately 100 feet thick). The Saint Louis is the primary limestone which
is presently mined at the West Lake Quarry. Below the St. Louis Formation is
the Salem Formation (approximately 100 to 160 feet thick), a limestone which is
also being quarried at West Lake. The Warsaw Formation occurs below the Salem.
The Warsaw is a shaley limestone with some shale interbeds (approximately 80

feet thick) and quarrying probably terminates near the top of this stratum.
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The pregsent structural attitude of the rock wunits is the result of
compressional, tensional and uplifting forces which moved and altered the units
from their original depositional positions. These forces have folded,
fractured, faulted and tilted the focks in the St. Louis area to a moderate
degree, and the resulting structures are superimposed on a regional dip or
large-scale tilting of the rock wunits of from 60 to 80 feet per mile.to the
northeast. Locally, in the West Lake area, the bedrock strata are nearly

horizontal with minimal fractures.

Alluvium, including thick deposits of glacial outwash and some river terrace
deposits fills the deeply eroded bedrock channel formed by the Missouri River
during the Pleistocene Epoch. The thickness of the alluvium is variable because
of irregularities in the bedrock gsurface upon which it was deposited, but the
maximum known thickness is approximately 150 feet. The alluvium is composed of
clay, silt, sand and gravel. In general, the alluvium becomes coarser-grained
with depth., Occuring on the Missouri River valley bluffs above the river valley
are thick loess deposits. These loess deposits directly overlie the bedrock of

the uplands.

The West Lake Landfill site is located on the Missouri River valley's east wall
(Figure I-1). Bedrock in the landfill vicinity occurs near the surface at the
point of transition between the loessial bluffs to the east and the alluvial
valley to the west. The generalized line of transition is shown on Figure I-2.
The bedrock surface drops off sharply below the valley to the west and the loess
bluffs rise abruptly above the bedrock to the east. The quarry operations occur

generally where the bedrock is nearest the surface at the edge of the valley
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wall, and past landfill operations have generally extended from the quarry area
westward on the alluvium. The surface of the alluvial deposits is quite level,

although small drainageways and channels create slight depressions and terraces.

Figure I-1 is a generalized, vertically exaggerated geologic profile across the
Misgsouri River valley in the vicinity of the site. This profile illustrates the
relationships between the impervious bedrock, the alluvial aquifer, and the

general range of water table elevations in the aquifer.

Figure I-2 is a site plan showing the topography of the site and the locations
of the borings drilled and/or used in this investigation. Also shown on Figure

I-2 are the approximate boundaries of the landfilled area.

Figure I-3 is a detailed geologic profile along the southwest perimeter of the
existing landfill. The location of the line of the detailed geologic profile is
shown on Figure I-2., Figure I-3 shows the relationships between the bedrock and
the overlying alluvium, comprised of the coarse-grained aquifer and the
uppermost, generally fine-grained aquitard. Also shown are water levels in
piezometers at times of relatively high river stage (and consequent high water
table in May 1984) and relatively low river stage (and consequent low water
table in February 1984). Also, note that the watef table intersects the ground
surface in the drainage ditch adjacent to the road at the northern end of the

profile line.

*t % k % %
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PART 11

SUBSURFACE INVESTIGATION

PRELIMINARY AND PRIMARY INVESTIGATIONS AND PREVIOUS STUDIES

A preliminary subsurface field investigation of the site was conducted in
August, 1984, The field and 1laboratory work performed for this
investigation were intended to supplement information from previous
investigations of this site, and to obtain additional information on
groundwater conditions. The preliminary investigation included drilling and
sampling nine borings, four of which extended to bedrock. The locations of
the borings (which are numbered in the 80';) are shown on Figure I-2. The
information was presented in the report entitled '"Hydrogeologic
Investigation - West Lake Landfill - Preliminary Phase Report", January,
1985 by Burns & McDonnell. After the preliminary phase of the project was
completed and the data evaluated the primary phase was begun. Six test
borings were drilled and piezometers installed in April and August, 1985.
All six test borings were drilied to bedrock. The locations of these

borings (numbered in the 90's) are shown on Figure I-2.

Existing piezometeres (numbered in the 50's, 60's, and 70's) were evaluated
for - soundness of construction by field inspection and response to water
level changes and found to be acceptable for indication of water levels
(hydraulic head). Therefore, data collected from these piezometers was

utilized to evaluate groundwater gradients and flow directions.

WST2.HYI II-1



Piezometers were installed in all borings for both phases for purposes of
water level determination were used for obtaining water samples for chemical
analysis. Some of the piezometers were clustered with existing monitoring
wells or with each other resulting in eight clusters of water level
monitoring points that can be used to detect possible differences in water
pressure (hydraulic head) with depth. Boring depths ranged from 22.0 feet
to 143.3 feet. Soil samples were obtained on 5- or 10-foot centers in all
borings according to ASTM standards. Using thin-walled Shelby tubes, 12
undisturbed soil samples were obtained at various depths 1in the borings.
Using standard penetration test procedure, 156 split-spoon samples were also

obtained.

The geologic logs of all of the borings drilled for this investigation are

included in Appendix A.

MONITORING WELL PROGRAM

Piezometers were 1installed in each boring according to the typical
construction diagram in Appendix B, Specific construction details for
piezometers are noted on the respective boring logs. When piezometers were
not responding to changing water levels in the aquifer they were developed
by evacuating with compressed air until clear water flowed freely into the
piezometer. Piezometer D-87 did not respond even after evacuation by
compressed air, so it was bailed and surged to ensure that it was
functioning properly. Piezometers were installed at shallow depths
(designated "S" and screened near the water table elevation), deep depths

(designated '"D" and screened near the bedrock surface), or intermediate
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depths (designated "I"). Depths were determined considering depths of
nearby existing piezometers so that the entire saturated thickness of the
aquifer could be monitofed. Because the depths of many of the shallow and
intermediate piezometers were close to each other, data from the shallow and
intermediate piezometers were all used together for contouring the water

table.

Presence and depth of free water was noted on boring logs during drilling,
when possible, and water levels 1in borings and piezometers were noted
immediately after installation and at various times thereafter. These water
levels, along with water levels from existing monitoring wells, are
tabulated in Appendix C of this report. A surface water monitoring point
(SMP-4) was placed in the drainage ditch along St. Charles Rock Road at the
northern tip of the site. Throughout most of the year, the water table in
the aquifer is above the bottom of the ditch, so monitoring surface water
elevations there provides data on hydraulic head in the aquifer. SMP-4 was
destroyed before its location and elevation were surveyed but changes in

water levels were recorded for three months.

During the preliminary phase, in-situ hydraulic conductivity was determined
in four piezometers using a single-pulse bailer test, performed according to
methods described by Hvorslev (1951). An air compressor was used to
evacuate the piezometers, and water levels were measured as the well
recovered. Data from these tests along with calculations of permeability
using Hazen's formula are presented in Table D-1 in Appendix D of this

report.,
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DRILLING AND SOIL TESTING

The soil borings were drilled using a truck-mounted Acker MP-5 drill rig.
Generally, 4-inch-diameter continuous—-flight augers were used to drill above
the water table and 4-1/2-inch-diameter Tri-cone rotary wash methods were
used below the water table. The drilling was performed by Wabash Drilling
Company (Subsurface Construction Company), St. Louis, Missouri, under the
continuous observation of a Burns & McDonnell geologist who logged the
encountered soil and rock materials. Surveying to determine boring

elevations was done by Bollinger Surveying Company.

Laboratory testing of the soils material was performed by Kansas City
Testing Laboratory, Shawnee Mission, Kansas. Tests included (three)
moisture contents, (three) dry unit weights, (two) Atterberg limits, (eight)
sieve analyses, and (two) hydrometer analyses. All tests were performed in

accordance with ASTM standards.

The results of all soils laboratory tests for engineering properties are

included in Appendix D.

GROUNDWATER SAMPLING AND CHEMICAL ANALYSIS

1. SAMPLE LOCATIONS

For the evaluation of groundwater chemical quality, 18 existing
monitoring wells were selected for sampling. The wells were located in

various locations around the site of the previously landfilled areas and
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screened in the shallow, intermediate and deep parts of the alluvium.
There were two sampling rounds, from December 11 to December 15, 1985,
and from May 19 to May 21, 1986. The purpose was to evaluate the
difference in groundwater quality in relation to seasonal variation,

The sampled monitoring wells were as follows:

§-51 D-87
I-59 D-88
I-66 D-89
$-80 D-90
D-81 D-91
D-82 D-92
D-83 D-93
5-84 D-94
D-85 D-95

It should be noted that Piezometer I-66 was not sampled during the first
sampling round because 1t was inundated by surface water in the road-side

ditch.

2. FIELD METHODS

All samples were collected by a Burns & McDonnell Environmental Engineer

with assistance from West Lake employees.

Before sample collection, the water 1e§e1 was measured to determine the
amount of water in the piezometer casing. Approximately three casing
volumes were then removed from each piezometer with a bailer and the
piezometer was allowed to recharge before sampling. A Teflon bailer

with polypropylene rope was used to flush and sample.
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Before moving to the next well, the bailer was thoroughly cleaned with

distilled water and the polypropylene rope was replaced.

The samples were collected in bottles prepared and supplied by the
laboratory. The volatile samples were collected first, leaving no air
space in the sample vials. All preservatives were added to the samples
in the field except for the metals samples. Preservative was added to
the metals samples after they were filtered through a 45-micron Geotech

backflush filter. This took place at the end of each sampling day.

All samples were kept cool until delivery to the laboratory. All sample
bottles were accompanied by Chain-of-Custody forms listing information
such as the sample number name of sampler, date, bottles, and type of

analysis.

CHEMICAL ANALYSIS

All samples were analyzed for priority pollutants listed under 40 CFR,
Part 122, The priority pollutants consist of the following:

Volatile Organics

Acid/Base Neutral Extractables
Pesticides/PCB's

Total Phenols

Total Cyanide

Metals

In addition, during Round 1, samples for Monitoring Wells D-83, S-84, D-85

and D-92 were analyzed for gross alpha and beta radiation. On May 7 and 8,

1986, water samples were collected from 32 wells by Department of Energy

personnel and analyzed for gross alpha and beta radiation.
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LABORATORIES

The ériority pollutant samples collected during Round 1 were analyzed by
Environmental Trace Substances Research Center, located in Columbia,
Missouri. The samples analyzed for gross alpha and beta were sent to
Controls for Environmental Pollution, Inc., in Santa Fe, New.Hexico.
Volatile organics were analyzed according to EPA Method 624,
Base-Neutral Extractables were analyzed according to EPA Method 625,
Acid extractables were analyzed according to EPA Method 604. Pesticides
and PCB's were analyzed according to ERA Method 608. Metals were
analyzed by inductively coupled plasma, and cold vapor atomic absorption

was used to detect mercury.

The second round of priority pollutant samples was analyzed by
Envirodyne Engineers of St. Louis, Missouri. The Department of Energy
gross alpha and beta samples were analyzed by Oak Ridge Associated
Universities, in Oak Ridge, Tennessee. Volatile organics were analyzed
by EPA Method 624. Base-Neutral/Acid Extractables, and Pesticides/PCB's
were analyzed by EPA Method 625. Arsenic, selenium, silver, antimony
and thallium were analyzed by furnace atomic absorption. Mercury was
analyzed by cold vapor atomic absorption. The remainder of the metals

were analyzed by inductively copyled plasma.
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E.

DATA INTERPRETATION

GEOLOGICAL INFORMATION

The geological and subsurface information obtained from the test borings
on the site is illustrated on several subsurface profiles to facilitate
interpretation and understanding of the geology of the site. The
profiles have been used to show the lateral changes in subsurface
materials, determined from the geologist's logs and soils laboratory

data.

WATER LEVEL DATA

Selected rounds of water level measurements have been contoured in plan
view to 1illustrate the configuration of the water table in different
parts of the site at times of different river stage. From the water
level contour maps, directions of groundwater flow are indicated. Maps
were prepared separately for the deep piezometers so that comparison
between groundwater flow in the deep and shallow/intermediate zones in
the aquifer could be made. Note that the depths of the bottoms of the
piezometers designated shallow and intermediate are vary nearly the
same, so for purposes of this report, they are contoured together.
Selected water levels are also shown on geologic profiles (Figures I-1
and I-3) to illustrate the relationship between deep and shallow water
levels. In addition, two graphs are provided showing change in Missouri

River stage relative to changes in water levels in selected piezometer.

* k % k% % %
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PART III

SUBSURFACE CONDITIONS

UNCONSOLIDATED OVERBURDEN

There are basically two types of unconsolidated overburden in the West Lake
vicinity; windblown silt (loess) and Missouri River alluvium. The loess
overlies bedrock on the bluffs bordering the Missouri River Valley. The old
landfill operations on the West Lake property are generally to the west of
the loess bluffs. No loess was encountered in test holes drilled for this
investigation. Due to the long-term construction activities at the site,
soil and crushed rock fill material occurs to depths of over 30 feet in some
places on the site. An example can be seen on the log of Boring D-92, where

fill soil and rock occurs to a depth of 31.0 feet.

Within the Missouri River Valley are thick deposits of alluvium. The
alluvium consists genérally of sand and gravel, with minor seams and lenses
of clay and silt. Silt and clay occurs in the alluvium in significant
amounts at shallow depths, with the maximum depth of occurrence of
approximately 25 feet in some locations, and as little as approximately 5
feet in other areas. The alluvium extends to depths of over 100 feet. The
alluvium thins abruptly toward the valley edge as the bedrock rises beneath
it to form the valley wall, Permeability of the alluvium ranges from 2.4 x

1074 em/sec to 2.5 x 107! cm/sec (see Table D-1 in Appendix D).

Ten borings drilled for this investigation penetrated the full thickness of

alluvium. Table III-1 presents a summary of alluvium thicknesses and the

WST3.HYI III-1



depth to bedrock in each of these borings. All ten of these borings
terminated in limestone bedrock.
Table III-1

SUMMARY OF BORING DEPTHS

Thickness Depth to
Boring No. of Alluvium {(ft( Bedrock (ft)
D-83 115.3 115.3
D-85 61.5 83.5
D-87 92.0 111.0
D-89 33.9 47.8
D-90 46.0 46.0
D-91 44,0 44,0
D-92 112.6 143.6
D-93 104.0 118.0
D-94 108.8 108.8
D-95 92.6 100.6

Natural deposition in the Missouri River floodplain has occured as the river
channel meandered between the valley walls creating point bars and natural
levees, filling abandoned channels, and temporarily forming swamps, lakes,
and small channel environments. This resulted in the deposition of various
materials throughout the floodplain, and, consequently, lithologic units
terminate in the subsurface very abruptly both horizontally and vertically.
A relatively consistent pattern in the alluvial profile is that coarse sands
and gravels tend to occur lower in the profile and silts and clays occur
nearer the ground surface. Soils that are predominantly silt and clay tend
to occur in the upper 5 to 10 feet of the natural alluvium, but fines occur
to depths of approximately 25 feet in places. This is generally above an
elevation of 430 feet. A few seams of fine-grained soil occur below the

430-foot elevation as in Boring D-8l. South of the site, a sgubstantial
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thickness of silty clay was encountered during the investigation. Boring

D-91 encountered a deposit of silty clay to a maximum depth of 31.0 feet.

Between elevations of roughly 450 feet and 400 feet, the alluvium is
characterized by interbedded seams of sand, silty and clayey sand, and a few
silty clay seams. These seams range in thickness from a few inches to over
10 feet. They are quite discontinuous laterally as evidenced by the poor
correlation between adjacent borings. This material is generally of a lower
permeability than the underlying sands and may be considered an ﬂﬂﬂiiffd in
the areas where the fines occur. Flow occurs through the soil, but
transmission is impeded by the presence of a significant amount of fines.
This zone is of a highly variable thickness due to its depositional history

(see Figure 1I-3). In places, the bottom of the old landfill apparently

extends below this fine grained stratum into the aquifer sands below.

Below an elevation of roughly 400 feet, thick deposits of sand which are
quite uniform in character, are predominént. Several borings encountered
gravel seams., For example, Borings D-81, D-92, D-93, and D-95 encountered
gravel seams at depths ranging from 47 to 123 feet. While being more
uniform in character than the overlying alluvium, these deeper sands exhibit
changes 1in lithology and grain-size characteristics when correlated between

borings.

WST3.HYI I1I-3
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BEDROCK

Bedrock was encountered in Borings D-83, D-85, D-87, D-89, D-90, D-91, D-92,
D-93, D-94 and D-95. The rock was penetrated from 0.0-feet to 1.2 feet in
these borings. The bedrock 1is described as a cream to light-brown
limestone, medium strong to strong, and correlates with the St. Louis and
Salem limestones observed in the West Lake quarry. The bedrock below the
alluvium 1s apparently only slightly weathered as evidenced by the
difficulty with which it was penetrated. A few fracture zones are visible
in the quarry but the limestone is predominantly unfractured. Very few
seeps discharge into the quarry which has been excavated to more than 180

feet below the alluvial water table.

Table III-2, below, lists the borings in which bedrock was encountered and
the depths and elevations of the bedrock surface, which was found to be

limestone in all cases.

Table III-2
Depth to Elevation
Boring No. Bedrock of Bedrock

D-83 115.3 329.1
D-85 83.5 369.4
D-87 111.0 349.0
D-89 47.8 406.3
D-90 46.0 400.0
D-91 44.0 404.0
D-92 143.6 331.77
D-93 118.0 332.70
D-94 109.8 333.88
D-95 100.6 352.49

The base of the nearby quarry is in shaley limestone, probably of the Warsaw

Formation, which 1is at an elevation of about 240 feet. The St. Louis and
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Salem limestones in the quarry area extend from near the ground surface down

to the Warsaw Formation.

GROUNDWATER OCCURRENCE

GENERAL DESCRIPTION

Groundwater in the alluvium generally occurs as a single aquifer wunder
water table conditions. There are a few localized exceptions to this
condition which cause minor and usually temporary confining conditions.
Another minor exception that has been found is that the water level in
piezometer S-80, at the south end of the site represents a perched water
table above a localized silt and clay deposit. The water table surface
is quite level, not varying more than a foot or two in elevation over

most of the site at any given time; thus the gradient is very low.

The water table elevation fluctuates vertically as much as 7 feet, in
any particular well, throughout the year in response to variations in
precipitation. Precipitation affects the Missouri River stages,
infiltration on the site, and some localized recharge due to runoff from
the river valley bluffs; all of which have direct affect on the water

table elevations.

Generally, the major portion of the aquifer is responding to a gradient
induced by the configuration of the Missouri River bedrock channel and
also influenced by the Missouri River stage (Ref. 3). but superimposed

upon this general gradient are some minor groundwater mounds and
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depressions which influence the gradient near the water table surface.
These are apparent from groundwater contour maps, several of which were
constructed from water level data obtained from this study. The August
29-30, 1984 data are representative of the perennial contour pattern and
are shown on Figure III-2. The most prominent of the water table

features is the persistent mound occurring in the southern portion of

the landfill.

The water table gradient is variable with time in different parts of the
aquifer, although these variations are of a relatively minor scale.
Since the water table is nearly level, a relatively minor change in the
water level in an area can cause a change in flow direction at the water
table surface. Because of the many minor effects on the water table
over the area, such as local recharge and discharge areas and variable
soils materials, the water table is an uneven surface at any given time
and may change its configuration over a period of time. However,

overall movement of groundwater over a substantial period of time is

e e e e —— .~

N

—_—

the river.

e m——

The elevation of the water table at the site generally fluctuates
between 430 and 440 feet during the year. The water table is high
during and after the spring rains and snowmelt of March and April and
rises slightly after the fall rains in October (see Figures III-2 and
III-3). The water table fluctuations generally mimic the Missouri River

stage fluctuations in a subdued manner.
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At any given time, the water table is nearly level with the otab{9¢

exception of the persistent groundwater mound in the vicinity of
Piezometers S-75, S-76, I-73 and D-89 which is discussed later in this
section. In the northern half of the landfill site, the relief on the
water table surface is commonly less than 0.5-feet at any givep time,
indicating a very low gradient. The groundwater mound in the southern
portion of the landfill is seen to exhibit relief of from 1 to about 4

feet at the different times of observation for this study.

At times, there is an apparent predominantly downward component of flow
in the aquifer near the valley wall. This 1is indicated by the
difference in hydrostatic head between piezometers screened in the upper
and lower portions of the aquifer. The deeper piezometers generally
indicate lower water levels than nearby shallower piezometers. Since
groundwater flows from areas of higher pressure to lower pressure, the
flow would be generally downward in this area. An example of this is
seen when comparing October 1984 water levels in the deeper D-81 and
D-89 piezometers to water levels in the shallower S-75 and $-76
piezometers. The calculated vertical gradient near the valley wall

9

varies somewhat throughout the year but generally ranges between 0.117

“:}p and 0.00074) This vertical component of flow dominates the horizontal

C/” component near the valley wall, which generally ranges between 0.003 and

——_h—;jgsgﬁkthrOughout the year. Further west, away from the sloping bedrock
valley wall, flow is predominantly lateral. Comparison of deep
hydrostatic head in D-83 with shallow hydrostatic head in I-62 indicates

little elevation difference and, therefore, almost no vertical component

WST3.HYI III-7
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of flow exists. The flow is basically horizontal; generally toward the
Missouri River. The horizontal gradient generally ranges between 0.0003
and O.Q%B] throughout this year as calculated from regional groundwater

contours (obtained from Earth City piezometers as shown on Figure IN-1).

Generally, the water table elevation is influenced most significantly by
the stages of the Missouri River. As the river rises or declines, the
water table responds similarly but in a delayed and subdued manner,
Hydrographs were constructed from piezometers which exhibit the typical
pattern of change in water levels throughout the year., As can be seen
by comparing these hydrographs with the Missouri River stages
(Figures III-2 and III-3), the water levels in the piezometers are seen

to rise steadily in the spring, when the river is rising, and decline

-

during the drier summer months.'Jﬁhe rise in the water table at the West
A
Lake site lags behind the overall rise in the river stage during the
spring by several weeks. The alluvium creates a buffer zone between the
river and the alluvial groundwater beneath the site causing the time
lag. Another effect of the alluvium is to decrease the effect of rapid
changes in the river stage so that the water levels in the piezometers
do not fluctuate dramatically on a daily basis. This lack of daily
fluctuation of the water table was documented by the continuous water

level recorder, which reveals gradual, slow changes in water table

elevation.

The water table generally slopes downstream and toward the river during

the dry summer months and generally downstream during the wet spring
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months,[g;though changes in gradient direction appatently occur at other
times during the year in response to changes in stage of the Missouri
RiverZ] Determination of this overall gradient direction is based upon
Earth City piezometer readings and from water table contour maps of the
floodplain across the Missouri River Valley from the site (Ref. 4) (see
Figure IN-1)., The gradient may be away from the river for short periods
of time during high river states, but this is apparently only a

localized affect near the river.

The unconfined condition of the aquifer is evidenced by the absence of a

continuous aquiclude being <correlated between borings. Another

indication of unconfined conditions 1is the water level data from
clustered piezometers. As can be seen by comparing Figures III-1 and
III-4, five clusters (pairs) of piezometers, S-84 and D-85, I-66 and
D-94; I-62 and D-83; S-82 and D-93; S~51 and D-90; and I-50 and D-91
show essentially no elevation difference in water levels between the
piezometers screened in the deeper portion of the aquifer and the
adjacent piezometers set to shallower depths. This indicates that the
deep and shallow wells were screened in the same hydraulic unit and no

confining conditions exist there. It also indicates hor1zontal flow 1in
f\—

Q these “areas with little or no vertical component of flow at the time

these measurements were made.

Another cluster, S-80 and I-50, exhibits significant, though not large,
water level differences between adjacent deep and shallow wells. The

difference between water levels in S-80 and the deeper I-50 is due to a

WST3.HYI I111-9



shallow perched wgt: zone which is intercepted by the screened segment
of Piezometer S-80. Piezometer S-80 indicates the head in the perched
zone and I-50 indicates the head in a deeper sand seam. The sanr seam is
confined below silty clay. Because the water elevation in I-50 is very
nearly the same elevation as in nearby wells and since the clay seams in
the vicinity tend not to be laterally extensive, it 1is concluded that
the groundwater in I-50 is semi-confined, rather than completely
confined. That is, it has some degree of hydraulic connection with the
surrounding groundwater, but 1is partially confined because of the
presence of the overlying low-permeability material. Since the water
table in Piezometer S-80 is perched, the water levels from this well are

excluded from the groundwater contour maps.

Water levels were continuously monitored in Piezometer I-62 from May 24
to October 23, 1984 using a Stevens water level recorder. The water
level remained fairly steady, with only minor fluctuations, until
approximately July 6, 1984 when a fairly steady decline from 436.1 to
435.6 occurred until about the end of July. Another more rapid decline
in the water 1level occurred from about August 6 to August 28 when the
water elevation dropped from 435.4 to 432.9. The water level remained
fairly steady through September until October 3 when the recorder was
removed. The indication from the continuous monitoring data is that
monthly water level measurements are adequate for detecting any

significant changes in water table elevations.
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FLOW DIRECTION AND GRADIENTS

Figure III-1 includes water table contours and arrows indicating general
groundwater flow direction. It is important to note that the map was
made using water level data from August 29 and 30, 1984, and that the
pattern of contours is consistent with the pattern from the other water
well measurements made for this stuii;';thus, the pattern of water table
contours is relatively constant E;;oughout the year, even while the
elevation of the water table in the entire aquifer is illustrated by the

water levels shown on the detailed geologic profile across the site

(Figure 1-3).

To determine the difference between groundwater flow in the upper
portion of the aquifer as compared to that in the lower part of the
aquifer, a comparison was made between water levels measured in the
shallow and intermediate piezometers and those measured in the deep

peizometers.

The deep and shallow flow patterns are generally similar, but there are
times when the hydraulic gradients in the lower part of the aquifer are

extremely low (less than 1 foot per mile), and the groundwater flow

rates in the deep aquifer are negligible. This can be seen by comparing
Figure III-4 (where the flow patterns and gradients in the upper aquifer
are similar to the general pattern shown on Figure III-3), with Figure
III-5, where the gradient is negligible, but very slightly elevated in
the northern parts of the landfill, Figures III-5 and III-6 have been

provided to illustrate that there are times when a gradient builds up on

WST3.HYI ITI-11
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the hydraulic head in the deep aquifer, in response to recharge from the
surface water recharge zones in the southeast part of the site. The
changing pattern of hydraulic head distribution in the deep portion of
the aquifer is also probably related to changing pressures in the
aquifer canal by rise and fall 0f \river stage. As can be seen in
Figures III-6 and III-7, the pattern of groundwater flow in the deep

aquifer is similar to that in the shallow aquifer.

The flow direction of groundwater beneath the West lake site 1is
dependent upon which part of the aquifer is considered. At the surface
of the water table, a perennial mound in the southern portion of the
site controls the flow direction (see Figure III-1). Groundwater in the
upper portion of the aquifer will flow away from the mound to the north,
west, and south. Because this mound 1s small (less than 3 feet of
relief in comparison to the thickness and volume of the aquifer, it has
only a slight affect on groundwater flow direction at greater depths.
The groundwater mound is the result of a local recharge area created by:
(1) the pumping of water from the quarry to surface drainage ditches

which is discharged to this area, (2) surface infiltration along Old

~.
St. Charges Rock Road, and (3) possible leakage from unlined}su;fégg

water holding ponds in the quarry vicinity. Groundwater in the lower
portion of the aquifer flows generally in a westerly or northwesterly
direction in response to the gradient induced by the Missouri River
stage and the gradient of the river valley. Flow is predominantly
downward near the valley wall. Another influence on the flow direction

is the nonuniform permeability characteristics of the aquifer. Because
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of the various alluvial materials, such as clay lenses and small sand-

filled channels, groundwater will flow more rapidly through the higher

permeability materials. These effects will tend to be localized and

will not change the overall flow direction drastically.

In the northern part of the site where the water table gradients are

seen

to the very low (see Figure III-1), groundwater flow is generally

northward near the northern end of the site and westward from the

western portion of the landfill. Thus, flow is generally radiating from

the central portion of the landfill toward the perimeter, probably due

to

slight mounding of the water table within the landfill itself.

Because of the extremely low hydraulic gradients and low relief on the

water table, this pattern may not be consistent with time} local

variations may alter the pattern somewhat, but these variations are

minor. Thus the pattern shown on Figure III-1 predominates throughout

the year.

2. GROUNDWATER QUALITY

WST3.HYI

(
Distribution of Chemical Constituents '

The lateral and vertical distribution of detected chemical /

constituents was investigated to determine if the landfill was
i
!

affecting local and downgradient groundwater quality.

(1) Lateral Distribution: Chemical results were obtained from wells

upgradient, downgradient, and around the perimeter of the
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landfilled area. When chemicals were detected at several
“locations, the results were plotted on a site map. The most
informative chemical distribution maps are shown in this report.
The complete results of chemical analysis are contained in

Appendix E.

The only priority pollutant volatile organic compound detected
in both rounds was methylene chloride. The chemical
distributions for Round 1 and Round 2 are shown on Figures __
and . In Round 1, methylene chloride was detected in wells
throughout the landfill area. Piezometer D-90 showed 83 ug/l of
methylene chloride, the highest detected level. The
concentration pattern was irregular and therefore not contoured.
In general, the downgradient wells showed lower levels of
methylene chloride (from 6 to 12 ug/l), except for
Piezometer D-83, which had 55 ug/l. ﬁ"Acetone, not a priority
pollutant, was also detected in most samples. Methylene
chloride was also detected in Bound 2, but at only three
locations and at lower concentrations. Piezometer D-90, only
contained 6 ug/l. Piezometer D-89 showed 10 ug/l and
Piezometer I-59, a shallow downgradient well, showed 7 ug/l.
The rest of the well concentrations were less than the detection

limit of 5 ug/l.

The only priority pollutant base-neutral compounds detected in

Round 1 were bis(2-ethylhexyl)phthalate and trace amounts of two
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other phthalates. Only bis(2-ethylhexyl)phthalate was detected
during Round 2 at one location. The chemical distribution map
for Round 1 is shown on Figure III-10, Round 1 results showed
bis(2-ethylhexyl)phthalate at five locations throughout the
landfill area. The pattern was 1irregular and therefore not
contoured. Piezometer D-90 showed 115 ug/l, while the
background wells had concentrations less than the 1 ug/l
detection 1limit., Piezometer D-92 had the highest level of
477 ug/l. The downgradient well mostly had concentrations

either close to or below the detection limit.

Round 2 results showed bis(2-ethylhexyl)phthalate at only one
location. As in Round 1, Piezometer D-92 had the highest level
of 25 ug/l. All other wells showed concentrations less than the

10 ug/l detection limit.

The Round 1 results, in addition to providing priority
pollutants concentrations, also provided information on possible
additional organic compounds. Trace amounts of aliphatic
hydrocarbons (also identified as diesel 0il) were detected in
Piezometer I-59 and S-80. An organic odor was evident 1in
Piezometer S-80 during both sampling rounds. Most of the
samples contained a variety of tentatively identified compounds
such as phthalate esters, trimethyl cyclohexane-l-one, and other
compounds found in plastics. The source of these compounds 1is

unknown.
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Phenol was detected at five locations in Round 1. Figure III-11
shows the distribution of phenol. The pattern is irregular and
therefore not contoured. Piezometer D-92 had the highest
concentration of 19 ug/l. The downgradient wells to the west of
the landfill had concentrations of up to 7 ug/l. The detection

limit was 1.7 ug/l.

Phenol was not detected in Round 2 above the detection limit of
10 ug/1. No other acid-extractable compound was detected. A
general analysis of total phenolic compounds, a different

analysis with detection limit of 2 ug/l, was negative.

Trace amounts of several pesticides were detected during
Round 1. Compounds detected included gamma BHC (Lindane), delta
BHC, chlordane, dieldrin, endrin, 4,4' DDD, 4,4' DDE, 4,4' DDT,
and hexachlorobenzene. The compounds DDD and DDE are
decomposition products of DDT. All wells tested positive for at
least one pesticide. Piezometers S~82 and D-83, to the west of
the landfill, showed the greatest numbers and highest
concentrations of pesticides. All pesticide concentrations were
less than 0.70 ug/l. The distribution of two frequently found
pesticides, chlordane and 4,4' DDE, were plotted and shown on
Figures III-12 and III-13. Chlordane was not detected in the
upgradient wells, and shows an irregular pattern in the
downgradient wells. Piezometer S-82 had a maximum concentration

of 0.258 ug/l. The DDT decomposition product, 4,4' DDE, was
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found at 11 wells, -both upgradient and downgradient of the
landfill. The wupgradient and background wells had higher
concentrations. Piezometer D-89 had the maximum concentration
at 0.117 ug/l. In general, the distribution of pesticides is

irregular and the source is unknown. No pesticides were

detected in Round 2. The detection 1limits in Round 2 were
’,/’—-_\yh———_—\

similar to those in Round 1.

The distribution of inorganic constituents followed an undefined
pattern as did the organic constituents. Total cyanide was
detected at 1 or 2 ug/l levels at six locations during Round 1.
The highest level was 6 ug/l at Piezometer D-90 to the south of
the landfill area. In Round 2, total cyanide was detected in

only one well above the 5 ug/i detection limit. Piezometer D-89

had the highest level at 7 ug/l. \\_/ékra¢%i;;¢gﬂ,p~/ﬂ0 (ﬁ£§1L4

\'?Mt‘&crwv/”(’i (/‘zf LA {g‘l‘

The Round 1 metals ICP (Inductively Coupled Plasma) scan
produced results for 32 dissolved metals. Conventional
parameters such as iron and sodium were plotted to determine a
pattern with respect to the landfill, since these compounds are
often associated with landfill contamination. The distributions
of sodium and iron are shown om Pigures III~14 and III-15. The
sodium concentratiom ranged from 5§ mg/l to a high of 175 mg/l at
Piezometer D-83. The ranges were generally between 30 and
70 mg/1 both upgradient and downgradient of the landfill, with

no distinct pattern. Levels were generally higher in the wells
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west of the landfill (over 100 mg/l). Dissolved iron

distribution was also irregular. The highest concentration of

31.5 mg/l was found in Piezometer S-84. Levels were generally

higher within the landfill boundary. Downgradient

concentrations were slightly higher than upgradient

concentrations.

In Round 1, very few priority pollutant metals were detected,

except for copper and zine. The distribution of zine, which
found in almost all wells, is shown for Rounds 1 and 2
Figures III-16 and III-17. The concentrations ranged from
than 2 ug/l in Piezometer D~90 to 1240 ug/l in the adja
Piezometer S-51. Most other concentrations ranged from 3

140 ug/l throughout the landfill.

In Round 2, the detection limits for most metals
approximately one‘ tenth the detection limits in Round 1.
at detection limits of 1 to 4 ug/l, very few heavy metals
detected. The highest lead concentration was found
Piezometer D-91,to the south of the landfill., Compounds suc
antimony, nickel, thallium, and zinc were commonly fo

Silver was detected but at levels close to or below

was
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the

detection limit of 2 ug/l. The distribution of zinc is shown on

Figure III~19. As in Round 1, the lowest level of less

than

2 ug/l was found in Piezometer D-90, while the highest level of

2000 ug/l was found in the adjacent Piezometer S-51.

The
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remaining wells ranged between less than 2 and 70 ug/l

throughout the landfill.

The distribution of the heavy metal arsenic was plotted, since
several positive values were obtained. This 1is shown on
Figure III-18. Piezometer D-91, a background well, contained
4 ug/l of dissolved arsenic. The maximum level of 9 ug/l was

found in Piezometer S-84 and S-88.

Generally, the distribution of dissclved metals showed no
distinct pattern and downgradient levels did not significantly

differ from upgradient levels.

The significance of the chemical constituent concentrations will

be discussed in Part IV.

In addition to priority pollutant analysis, four wells were also
sampled for gross alpha and beta radiation during Round 1. The
results are included in Appendix E. The values for gross alpha
ranged from less than 2 pCi/l (pico curies per liter) in
Piezometer D-83 to 270 pCi/l in Piezometer S-84.
Piezometer S-84 had the only gross alpha or beta level exceeding
31 pCi/l. The laboratory explained that these high levels could
have been due to the presence of suspended clay material in the

sample, and that future samples should be filtered.
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In May, 1986, 32 well samples were collected and analyzed for

gross alpha and beta by the Department of Energy. The results

»
[ S
performed on many of the samples. j;; W N T

[
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(2) Vertical Distribution: The vertical distribution of chemical

are included in Appendix E., Further isotopic analyses are being Q;'
@

Py

constituents was evaluated to determine:

(a) The presence of chemicals in the shallow and deep aquifers.

(b) Differences between the shallow and deep aquifers with

respect to chemical constituents,

Organic chemicals were detected both in the shallow and deep
part of the aquifer. In general, highest levels of methylene
chloride were found in the deep piezometers, although only three
piezometers had detectable levels in Round 2.
Bis(2-ethylhexyl )phthalate was only found in deep piezometers in
both Round 1 and Round 2. In Round 1, phenol was found in both
shallow and deep piezometers. Pesticides were also found in

both shallow and deep piezometers at gimilar concentrations.

Dissolved metals concentrations showed no definite pattern with
respect to shallow and deep aquifer levels. In some well
clusters, sodium was highest in the deep wells and in other well

clusters sodium was highest in the shallow wells. The same was
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true for iron, zinc-and many of the other detected metals. The
well cluster of D-90 and S-51 consistently showed a low zinc
level in the deep well and a high zinc 1level in tﬁe shallow
well. The reason for this is uncertain, since this occurrence
was inconsistent with other metals data but nonetheless 1is not

at a level of concern.

Seasonal Variation

The sampling rounds occurred during two distinct seasons. Round 1
took place in December while Round 2 took place in May. In general,
more chemicals were detected in Round 1, and at higher
concentrations. Among those chemicals found to a greater extent in
Round 1 were methylene chloride, bis(2-ethylhexyl)phthalate, phenol
and pesticides. Priority pollutant metals were found more often in
Round 2 because of the lower detection limits. Comparable metals
such as zinc did not show substantial changes from Round 1 to

Round 2.

Validity of Data

The validity of the chemical data is depeﬁdent on:

o The field collection of the water samples and proper preservation
of the samples.

o The chemical laboratory quality assurance/quality control

(Qa/qQc).
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The organic data can be evaluated using the laboratory spike and
blank and replicate sample data. During Round 1, the spike and
duplicate sample results were within method accuracy limits,

Bis(2-ethylhexyl)phthalate was detected in the blank at 3.5 ug/l.

The Round 2 laboratory volatile organic blanks contained 17 and
15 ug/1l of methylene chloride. Trace concentrations of

bis(2-ethylhexyl)phthalate were detected in the blanks.

The QA/QC information provided by the laboratories for Round 1 and
Round 2 1indicates that the sample data is reliable with respect to
laboratory analysis. Possible interferences are methylene chloride
and bis(2-ethylhexyl)phthalate. The Round 2 blank concentrations of
methylene chloride may be high enough to cancel out the

concentrations found in the three wells.

Field procedures could also have introduced an error factor to the
chemical results. Common sampling errors are:

o Introduction of surface contamination to the sample.

o Improper cooling, storage and preservation.

o Aeration of sample during collection.

o Insufficient purging of stagnant well water.

-0 Use of unclean sample bottles and sampling equipment.

Since precautions were taken to minimize these errors, the collected

samples are probably representative of the aquifer water quality.
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It should be noted that the Department of Energy samples,
May 7 and 8, 1986, were sampled by different personnel.

control of the filed procedures are unknown.

* % % % *
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"PART IV

IMPACT OF LANDFILL ON GROUNDWATER QUALITY

DOWNGRADIENT WATER USE

As described above ipthe discussion of regional groundwater hydrology, the
discharge point for the groundwater downgradient beneath the old landfill
site is the Missouri River. There are no water supply wells at the Earth
City industrial park, and no known water supply wells elsewhere
downgradient. The drainage ditches along St. Charles Rock Road intersect
the waer table. 5:?herefore, the groundwater underflow beneath the site

passes through the ditc?ﬁ;s as a surface water occurrenc€31

DOWNGRADIENT GROUNDWATER QUALITY

To assess the impact of the landfill on groundwater quality, the chemical
constituent levels in the background wells were compared with levels within

and downgradient of the landfill.

Methylene chloride was found in a background piezometer (D-91), an

upgradient piezometer (D-89) and is also a poésible laboratory interferent./f/

It is unclear whether the landfill is a source of methylene chloride. V’Z /W

Bis (2-ethylhexyl)pthalate was found in an upgradient (D-89) and is a
possible laboratory interferent. Levels in Round 1 were generally highest

within the landfill (D-92), and may therefore be affected by the landfill.
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Phenol was found at its highest levels within the landfill area (D-92) and

in downgradient piezometers and could therefore be affected by the landfill.

The various pesticides found in Round 1 showed no particular distribution
pattern. Some were found more in the background wells (4, 4'DDE) and others
in the downgradient wells (heptachlor, chlorodane). Levels tended to be
highest in Piezometers $S-82, D-83 and S-84, all downgradient. The effect of

the landfill on pesticide levels 1s unclear, since none were detected in

Round 2.

As mentioned earlier, the distribution of dissolved metals showed no
particular pattern. Sodium levels tended to be higher in the interior and
downgradient wells, as did iron levels. Other metals of concern did not

appear to be affected by the landfill.

The-chemical results suggest that “certain wells showed relatively high

.

levels \o§_ several cahgtituents. During Round 1, Pié;Bmeter_D?90 had the
max imum conéen;rations for methylene chloride, total cyanide and also
contained bis E(Zfethylhexyi) pthalate. Piezometer D-92 had the maximum
concentration of phegar\agg bis (2—eth§lhexy1) pthalagg;and also contained

methylene chloride.

; N
During Round 2, Wéﬁb\ D-89 had the maximum concentration,/&f. methylene

chloride and bls (2-ethylhexyl) . phthalate. I:?ne possxble source is the

vehicle maxntenance shop locatedxagar piezomet 8§QX \y
"' \ JM’
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C. RISK ASSESSMENT

WST4 .HYI

POTENTIAL PATHWAYS

The potential pathways of chemical transport from the landfill are the
following:

o Direct contact.

0 Air transport.

o Surface water runoff,

o Groundwater transport.

Direct contact and air transport would primarily affect persons working
in and around in the landfill operation and were not considered major
pathways. The risk 1is most 1likely similar to operations at most

municipal landfills.

Surface water runoff from the landfill primarily flows to a drainage
ditch along the north side of the landfill and the south side of
St. Charles Rock Road. This ditch is also occasionally recharged with
groundwater. This surface water either recharges the groundwater or
discharges to the Missouri River. A pond along this ditch is located on
the northwest side of the landfill, and 1is known to contain fish.
Groundwater could potentially be affecting fish in this pond, but more
data is needed to evaluate this possibility. Surface water runoff to

the south and southwest flows out across relatively flat agricultural
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level, and some of this runoff may join the small intermittent creeks

which traverse the area.

/

17
__‘iﬂ;{ r,;he groundwater pathway would affect persons  using groundwate:‘T

I o . . o
,/’///’ downgradient of the landfill before it discharges in the Missouri River. °

-

4

As discussed in Part IV, Section A, no private wells have been
identified. The vremote possibility of future wells being located down
gradient of the site should be considered when evaluating the
groundwater quality.
== Adias L
_k' ’ﬂ - CAAUAA LoD “1’1,, ',
<y Ve V) \ ! 'z-_,:._" Ry
I 2. STATE AND FEDERAL WATER QUALITY CRITERIA uvfs’k-*'\{j Le

RV /

§——

The concentration levels of various groundwater chemical constituents
found during this investigation were compared with Federal and State
drinking water quality standard and recommendations. The comparison 1is
shown on Table 1IV-l. The compounds listed were the major detected
compounds which have water quality standards and recommendations. The

maximum, or worst case, concentrations were used to evaluate the

groundwater quality.

According to the available data, most of the chemicals detected 1in the
groundwater were at levels below drinking water quality limits and

guidelines. Exceptions are phenol, chlordane, 4,4' DDT and cyanide.

Phenol was considerably below federal guidelines for health and
aesthetics (taste and odor) but was greater than the drinking water

limit of 1 ug/l. Chlordane was detected and therefore exceeded the
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proposed RMCC of 0 for -potential carcinogens. The EPA Health Risk
Criteria for 4,4'DDT is 0.00024 ug/l and was detected at 0.051 wug/l.
Some decomposition products, &4,4'DDE and 4,4'DDD, were also detected.
Total cyanide, at 7 ug/l exceeded the drinking water standard of 5
ug/1l; however, the standard is based on cyanide amenable to

chlorination. Arsenic, at 9 ug/l, exceeded the EPA Health Risk criteria
 —— T

for one in 100,000 cancer risk but was below the 50 ug/l drinking water

-

WST4 . HYI

standard. ——*“———-]’“—‘““——_—_—
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TABLE IV-1

WATER QUALITY CRITERIA

Max. Water Quality
Conc. Well No. Criteria (ug/l
Compound (ug/l) Round HRC AWQL MDNR Other
Methylene 83 D-90(1) 600 (RSD)
Chloride 150 (SNARL)
Bis 4717 D-92(1) 15,000
(2~ethylhexyl)
phthalate
Phenol 19 D-92(1) 1 4000 (RFD)-
300 (T&®)
Gamma BHC- 0.100 s-82(1) 0.186 4 (DWS)
(Lindane)
Chlordane 0.258 S~82(1) 0.23 8 (SNARL)
0 (RMCL)
Endrin 0.140 S~84(1) 1 0.2 (DWS)
4,4' DDT 0.051 D-83(1) 0.00024
Cyanide 7 D-89(2) - 200 5
S (Amen to Cl)
Arsenic 9  s$-84,5-88(2) (0.0022 7 50 50 (DWS)
\\ L 50 (RMCL)
Cadmium 3 D-85(1) T 10 10 10 (DwWS)
S (RMCL)
Lead 13 D-91(2) 50 50 50 (DWS)
20 (RMCL)
Silver 7 1-59,D-92(2) 50 50 50 (DWS)
Copper 57 I-59(1) 1000 1000 (T&O)
Nickel 62 $-82(2) 13,400
Zinc 2000 S-51(2) 5000 5000 (T&0)
Note:
HRC - Health Risk Criteria: Cancer Risk per 100,000 population (Fed. Reg.

AWQL -
MDNR -
RSD -
RFD -
T&0 -
SNARL -
DWS -
RMCL -

11/28/80)

Ambient Water Quality Criteria (Fed. Reg. 11/28/80)

Missouri Department of Natural Resources - Drinking Water Limits

Risk Specific Dose: Cancer Risk per 100,000 pop. (Fed. Reg. 613186)
Risk Factor Dose: (Fed. Reg. 613186)

Taste and Odor Recommendations

Suggested No Adverse Response Levels, Long Term

U.S.E.P.A. Drinking Water Standard

Recommended Maximum Contaminant Level (proposed - Fed. Reg. 11/13/85)

Iv-6 WST4.HYI
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PART V

CONCLUSIONS

SUMMARY OF HYDROGEOLOGICAL CONCLUSIONS

Based upon information from the Burns & McDonnell investigation of the West

Lake Landfill site it can be concluded that:

The alluvium of the Missouri River forms the major aquifer in the vicinity
of the site. The underlying bedrock is relatively impermeable, both on the

valley side slopes and the bedrock valley floor buried beneath the alluvium,

Alluvial deposits of the Missouri River are in hydraulic communication with
the river, thus the river has a major influence on water lev%%g in the
alluvium. A rise in river stage during seasons of high rainfall and snow
melt causes the water table in the aquifer to rise. Conversely a seasonal
drop in the river stage causes the water table in the aquifer to drop.
Although the rise and fall of the aquifer is 1less than that of the
correlative change in river stage, the change in water table elevation 1is
relatively uniform throughout the entire extent of the aquifer in the site

vicinity.

The predominant direction of groundwater flow in the aquifer in the region
near the site is northwestward toward the Missouri River. This predominant,
regional pattern of flow is illustrated on Figure IN-1, which was made using
water levels in piezometers in the Earth City area in 1976. There are broad

fluctuations in this flow direction throughout the year and the predominant

WSTCON.HYI V-1
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A

flow direction ranges from slightly south of due west to northwest

} \ . (subparallel to the northerly flow direction of the Missouri River). During

————

short periods of the year (primarily in the spring and for short periods in

winter), when the river stage is rising rapidly, the predominant groundwater
flow direction 1in the aquifer may be temporarily reversed in the localized
vicinity of the river. This occurs while the river is at a higher elevation
than the water table. This generally eastward flow 1s of short duration and

is overshadowed by the predominant westward flow at some distance from the

river.

Throughout most of its extent, the aquifer is generally unconfined (under
water table conditions). Relatively low-permeability, discontinuous clayey
and silty zones in the upper part of the alluvium may cause semiconfined and

perched water conditions in very localized areas.

Other localized effects, of only minor significance, may affect groundwater
flow directions in the aquifer. As can be seen on Figure III-1 the only
local feature of note is a perennial groundwater mound, superimposed on the
generally westward sloping water table which predominates on the rest of the
site. The groundwater mound is located on the southern part of the West
Lake site, and occurs due to a localized recharge zone. This mounding is
created by: (1) water pumped from the quarry being discharged at the ground
surface above the mound, (2) surface infiltration from the drainage ditches
along Old St. Charles Rock Road after rainfall (illustrated by cross-
hatching on Figute.III-l, (3) and possible leakage from the surface water

holding ponds immediately west of the existing quarry (also illustrated by

V-2 WSTCON.HYI



cross-hatching on Figure iiI-l.- This mound generally affects flow direction
only in the upper portion of the aquifer, but may result in a significant
vertical component of flow beneath the mound. The mounding effect is
superimposed on the effect caused by changes in river stages and the effect
of the bedrock valley. In the bulk of the aquifer, other than beneath the

mound, the vertical component of flow is insignificant.

In the area of the groundwater mound, flow direction in the upper portion of
the aquifer is to the south, west and north away from the mound. Flow
direction lower in the aquifer includes a major component that is vertically

downward near the wvalley wall, but 1is horizontal either toward or

N e

b7
:/’ subparallel to the Missouri River at some distance from the valley wall.
- T T ——

Gradients in hydraulic head in the lower aquifer are, at times, extremely
low. See, for example, Figure III-5. Thus, minor fluctuations in head (in
the range of 1/10-foot) may be sufficient to cause —wmajow»— changes in flow
direction. But because the gradients are very low at such times,

groundwater flow rates are negligible.

At other times (see for example, Figure III-7), there may be two to three
feet of differential in hydraulic head across the site. The pattern in
hydraﬁlic head distribution in the deep aquifer at such times 1is seen to
reflect approximately the same pattern as the head distribution in the

shallow aquifer (see Figure III-4). Thus, the surface water features which .

recharge the shallow part of the aquifer and cause grOundwatey/ ‘?

7
1

in the southeastern part of the site also recharge the deeper k:ft of the.”

&/”
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aquifer by vertical infiltration from above. During such times, groundwater
flow in the deep portion of the aquifer is laterally, away from the recharge
area, predominantly to the west and northwest. During all times of
measurement, the hydraulic gradients in the deeper part of the aquifer were

substantially less than that in the shallow part of the aquifer.

Piezometers D-89 and I-73 are in the upgradient portion of the site, in the
vicinity of the predominant recharge area of the site. Piezometers I~50 and
D-91 are in an area south of the landfill where they are outside the area of
influence of the groundwater flow pattern of the site. Thus, the
groundwater in the aquifer there is not downgradient of the site, but 1is
recharged from elsewhere, and samples from these wells may be considered
background water quality samples for the aquifer. The surface water
drainage ditches along the northern edge of the site are interconnected with
the water table, and are in the downgradient area of the groundwater flow
pattern, Thus,// they contain not only surface water runoff, but also

underflow of groundwater from the aquifer.

Based on an interpreted value of hydraulic gradient of Q.003 across the
site, (considering the fan-shaped flow pattern diverging from the
groundwater around beneath the landfill), a value of 6-35”"0"' cm/sec for
hydraulic conductivity of aquifer materials, a saturated thickness of
_:Zé:__feet, and a site perimeter length of{!!ﬁ!?_ feet, the flow rate 1is
calculated to be 27000 gallons per day beneath the entire site. For an
assumed value of ©.20  for effective porosity, the groundwater flow

velocity is calculated to be 75 feet per year.
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B. SUMMARY OF GROUNDWATER QUALITY

1. Methylene chloride was the only detected priority pollutant volatile
organic chemical. In Round 2, the detection of methylene chloride was
accounted for by its concentration in blank samples.

2. During Round 1, methylene chloride had a maximum concentration 1in
Piezometer D-90.

3. The compounds bis(2-ethyl hexyl) phthalate and phenol were found at the
maximum concentration at Piezometer D-92 during Round 1.

4, The general distribution of organic constituents was scattered and
irregular. In general, phenol and methylene chloride were found to be
slightly higher in downgradient wells during Round 1. The landfill is a
possible, but not certain, contributor.

5. The distribution of dissolved metals was irregular and significant
differences were not detected between the background, upgradient and
downgradient wells.

6. Many chemical constituents were detected in the deep wells but no
significant increase was detected between the deep wells and the shallow
wells.
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10.

11.

More chemicals were detected during Round 1 (December 1985) at greater

concentrations than during Round 2 (May 1986).

A variety of pesticides were detected during Round 1 at various

locations, especially Piezometers $-82, D-83 and S-84. The source of

A

7

o e . T\\ - ¢ /'~ } ) I." -
these pesticides 1s unknown. Jlﬂ) Cﬁﬂ%&>é,bbvlﬁ e ] &1A/v—fi(u <

Compared to state and federal drinking water standards, the levels of
chemicals found in the groundwater do not appear excessive. Some of the

pesticides, such as chlordane and 4,4' DDT, exceeded recommended levels.

for cancer risk. 4§ yl/b &L’{//ct{:{v\/\ O /Lw v

Surface water and groundwater are connected in the drainage ditch
running along the north side of the landfill. A pond connected to this
ditch, located on the northwest side of the landfill, contains fish

which could be affected by the groundwater.

No water supplies using groundwater downgradient of the landfill have

been found.

PROPOSED GROUNDWATER MONITORING PROGRAM

The purpose of the proposed groundwater monitoring plan is to evaluate the

effect of the landfill on groundwater quality through long-term monitoring.

. . . L — . \ o
Certain constituents detected during this investigation will _g&f& be

resampled to clarify differing results between Round 1 and Round 2.
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The components of the proposed plan are as follows:

1. SHORT-TERM MONITORING

The following piezometers will be resaﬁpled and analyzed for the listed

constituents:

I-59:
D-81:
S-82:
D-83:
S-84:
D-87:
D-89:
D-90:

D-92:

Volatile Organics

Volatile Organics
Pesticides
Volatile Organics

Pesticides

bis(2 ethylhexyl) pthalate
bis(2 ethylhexyl) pthalate,
bis(2 ethylhexyl) pthalate,

bis(2 ethylhexyl) pthalate,

Based on this data, the

appropriately.

long-term

volatile organics
volatile organics
volatile organics

monitoring plan will be revised

Also, because of the presence of fish in the surface pond to the west of

the landfill, ,the fish should be sampled and analyzed for the following

constituents:

Priority pollutant pesticides

Priority pollutant metals

gross alpha and beta radiation

From this data, a decision can be made on whether or not fishing should

be allowed in this pond.

WSTCON.HYI
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The following piezometers shall be sampled on a quarterly basis:
T ————— T

2. LONG-TERM MONITORING /é/’

S-84, D-85: north of landfill
$-82, D-93: west of landfill
D-89: upgradient
D-91: background
D-92: within landfill boundary
Vukﬁ%r The samples will be analyzed according to MDNR parameters for landfill

< R\
vy
' })¥_ monitoring. In addition, the water level will be measured in each well

RN '
Y before sampling.

A Dl
S s '-'/"‘”‘“’é'i -

§ . . . . . . .
\  An analysis of the results will determine if future rémedial’ action 1is

//E. needed at the sité:hm‘w*'”"'““"M““” R '”w”-'“““/‘“““'
' v
I -\\-——-\w‘* <
- e
@\M}

G
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APPENDIX A

CRITERIA FOR LOGGING OF SOIL AND ROCK
BORING LOGS



LEGEND AND NOMENCLATURE OF DRILLING LOGS

N

2) DESCRIPTION:

Weathering:

~
N

Information preceeding the logs relates to pertinent project and boring
descriptions, which are self-explanatory. Remaining items on drilling
logs are described as follows: .

1) DEPTH: Depth below a given reference elevation. Normally, units are
in feet and are from the aforementioned ground surface, unless

otherwise noted.

Description of soil or rock material according to

Unified Soil Classification. Word descriptions give
principal soil constituent, other minor soil constituents,
color, moisture, consistency or density, plasticity, and
other appropriate material characteristics. Geologic
names, where appropriate, are shown in REMARKS. A solid
line denotes a stratigraphic change, a dashed line
indicates the approximate location of a stratigraphic
change. Rock samples are described according to
lithology, color, moisture content, weathering, strength,
and any discernible structure. Criteria for evaluating
weathering and strength (established by the U.S. Bureau
of Mines,) are as follows:

FR: (Fresh) No visible signs of weathering.

SW: (Slightly Weathered) Weathering (alteration) limited
to the surface of major discontinuities, no
weathering of rock material.

MW: (Modera;ely Weathered) Weathering (alteration) extends
throughout the rock mass, but the rock material is
not friable.

HW: (Highly Weathered) Rock is decomposed and friable,
but the rock texture and structure are preserved.

XW: (Extremely Weathered) Soil material with the original
texture, structure, and mineralogy of the rock
completely destroyed.



3)

Strength:

VS: (Very Strong) Rock surfaces cannot be scratched by a
steel nail.

S: (Strong) Faint scratch made with a steel nail.

MS: (Moderately Strong) Distinct scratch trace made with
a steel nail.

W: (Weak) Slight scratch left by fingernail, material
can be gouged out with steel nail.

VW: (Very weak) Material can be gouged out with fingernail.

LOG OR CLASSIFICATION: Unified Soil Classification symbols are shown

b -~

in reference to appropriate description of soil.
Rock material is noted by visual symbols (referenced
from NAVFAC DM-7 Manual, March 1971, with

slight revision) representing rock classification,
as shown below:

I
SANDSTONE - SILTSTONE
CONGLOMERATE MUDSTONE
r’_J" )
COAL av.a. DOLOMITE
. ﬁ} :
=
LIMESTONE ) E,: CHALK
n
COMPACTION SHALE CEMENTED SHALE
1174 Y/
GNEISS i SCHIST
GRANITE == BASALT




4)

6)

7)

BLOW COUNT:

({e: &/7/8)
Numbers indicate the necessary blows to drive 3 six~inch
increments, or part thereof, of a split barrel sampler when
driven by a 140-pound hammer falling freely for 30 inches:
as per ASTM D 1586. The Standard Penetration Resistance
(N value) 1s the sum of the second and third six-inch
penetrations. If the sampler is driven less than 18 inches,
the N value is represented by the total resistance over the
last 12 inches. If the sampler is driven less than 12 inches,
logs indicate the number of blows and fraction of increment
in inches actually penetrated. Note that a blow count can
be listed for a California or Dames & Moore sampler, but
that this is not the Standard Penetration Resistance.

5) RECQVERY & LOSS: 1In soil this represents the total length of soil

recovered over the amount of sample penetrated.
In rock this notes the percent core recovery and
Rock Quality Designation (RQOD).

SAMPLE DEPTH: A column that provides a reference to the depth below

BOX SAMPLE

the previously mentioned reference elevation at which
samples were taken.

NO: 1In the case of rock coring, the box number and core

run number are noted. For soils, the designated type
and consecutively numbered sample are noted by the
following letter;

SS - Split-Spoon sample, obtained by driving a 2-inch

diameter split spoon according to D 1586 to retreve
penetration resistance and sample recovery,

ST - Undisturbed thin-walled tube sample (Shelby Tube)D 1587,

obtained by penetration of a 3-inch diameter thin-walled
tube using an open or, where indicated, fixed piston

sampling head.

C - Continuous sampler: obtained by drilling a 5-foot long,

2%-inch I.D., CME split barrel sampler into the soil
material.

DM - Liner tube sampler (Dames & Moore), obtained by

penetration of a thick-walled, split-barrel sampler
containing 2%-inch diameter ring liners.

Bag Sample, obtained by combining disturbed auger cuttings
for a large bag sample.



D - Disturbed Sample, obtained from auger cuttings or wash water
for a small container sample.

-J - Jar Sample, obtained from any other sample method, but
later placed into a jar container due to sample size or
disturbance. '

8) REMARKS: Pertinent observations made and noted by the inspector during

: drilling. These may include, but are not restricted to,
type of drilling, water seepage, fluid loss, time during
drilling, material formation, hole termination, pocket
penetrometer readings (TSF), piezometer-installation, water
levels first encountered during drilling and at some time
after completion of drilling, and any other pertinent
information.

9) SOIL STRENGTH: Qp is the designation of soil strength as measured with
a pocket penetrometer. Units are in tons per square foot.
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Project No. Page of .
G4-075 -4-002 2
Ground Elevation Loéann Total Footage 2
“48.9 | & 2592.79¢2  €.26/9.0/59 2<-0
Driliing Type Hole Size Overburden Footage | Bedrock Footage ( No. of Samples | No. Core Boxes | Depth To Water | Date Measured
Souip . [ sEK
AWGER S S 22.0 o 4 0 REMARK S -
Dritling Co. WA RBASH DRILLING Co. Driller (s) DORL THORNTON
T f
DrlingRig. ACKER MWmMP -5, TaLeK p’;?,::,uonns, STAMDARD
Date B-28-8¢9 To 8-29-8¢y Fleld Observer (8) GLEN ERNSTMAW A
Sample
Blow or
Depth Description Class. Count Recov. Box No. Remarks
—0aARKk BROWN SA&VDYs Si T AND —
Toreamic MATTER, BAMP - &% soL/D Auge
— - 0o’ Yo 20”.
| & — - — —_- - — — 4 3
—] —
- —
2 T L16HT BROWN FINE SaANDY ST, ]
— LIW BLASTIOITY , VERY Loose, —
T same —
3 4 —
— —
4 3 =
s 4 5.0
— . .
= e/2/1) &7 —sso4
¢ 3 TRl
J—— — — — — — b5
v I GRAY - BROWN S1TY LAY medium =
—] PLASTICATY, MEDPIMM STIFF 1o -
— %7FT, Mot1sT —
8 — -
= -
9 3 -
10 - Jo.0]
— g i
_] /3/2 | = .
. \/3/ 18" Jss-a
l' — —
— 1.5+
2 3 -
I3 — -
— GRAY-BRowN FINE SANVDY S:.T,3I0mE —
] ctAY,VERY SOFT , SATURRATED I
Barks & 1Domel Fom 1567



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Drilling Log (continued)

20

2

22

TOTAL

3 o~ N\
‘\\l‘ (ar\ WA e

&

M
-@
TN R N R N N R N N RN NN A NI NI E NN

W
Q

bEfTH

22,0’

ri A

g

Boring No. S-80
Project Name WESTLAKE Page z of 2
Project No. 84-075-4-002 Date &-28-8%
Log Core Box or
i or Blow |Recov. Sample
Depth Description Class |Count [& Loss No. Remarks
- 3 SATURATED
 eRAY pROWN FINESANDY SiLT, - i‘:’f“x’*b @
1§ 4 somMETcLARY vrERY SOFT &G PROX: |47,
3 SATURATED 3
IQ" —
6 j 29" :51-.3 sz 0.0 To 05 TSF
12 \\ 7‘,5‘ SToPhpD 5-25.94,
RN 7 RESumED B~29-2¢
' : wWaATER ENVTERED
19 _— — — — Hgn.s;'rgl A Q!F-Mu
— o L, LY R
GREY SILTY CSLAY, Medlum To — samece  ST"3 WAs
HicH PLAS'HCITYI MEDIwm ] oRTA 'V ED.,
T —
ITqsmiee, 54 MRATEQ - WATER L EVEL perFogt
j brRyuint v:00am
— C=29-8¢ - /2.9

ST~9

B8fLow G5,

Gp= 006 752

BRI N NN NI NN NN NN NN NN NN AR N NN

pvc
"JdS
no’.

A 27 digs

gz omete s
,rxc'ft”'-" -f.d

1 of CJ\/ CJ”“I/".{T
dna ” ./‘( l‘pn#pn,\o
r“{lr“<
s r;lacc

of
PUC is

e Mt
A k
XN
koic,

Lo be gy

= {uwch -
Ju'ﬁ‘h‘:J thregted
CO'J;J'(,:‘;}(..
\J".JM ’O
machine slotd
S TECN .

BuTr om
;3/‘1_11431

<

-OJO

e s

Freokelt

( :' "Ir\l_-‘ I,<
~Het sca) above,

4'\\' s Js a,mffsx
'{”ﬁ\ ""l’ ‘}g
T.0:8 15 57 skove 5.5,
WATER LELE|
BELOW T.O.P.
VMMM ED IATELY

e

SRTEX

P:szomvr«‘

111479

Barns & MDonnell

Form -GT2-
LELOL, =T,0
1Yo BIgz 0,

15
?39

.y’

werTonde

//"[J:E,

1S g’

V-/JA

A



4
.

- .- .-

' p " i - - -

i
f

Drilling Log
Project Name Boring No.
WEST LAKE D- 81
Project No. Page of
89-07S5-4-002 4
Ground Elevation Location : Tota! Footage < P
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Depth Description Class (Count |& Loss No. Remarks
— AROWN SI1LTY FINE To MEDIY s.— !
15 - - ™ RELAN 4V
—- SANDL, MEDIUN 9ENSE 3/5 )| = D",;. R\~ C%"“_", I
— SATWAATED 2eLDWY APPROX, 13- /7 ;3_' —55-2. wWAS u/goawc
IQECFH.L(? ) = @o />N- -
— CONTINVLE (o)
3 65 Cl.s7 . l
17 3 -
79 F To MEDIUM SaND - l
— BROWN NE To MEbDluM SaAND -
J weeL SORTED, SURROUNDED -
9 GRAINS, MEPIM DENSITY, S .
1 SATURATED -
EO: 6 b 0 POl .
= 7o | s 355 3
213 16 18| I
. P10
224 = l
237 -
24 =
26 b 5a l
_ 7 ol
— /ll// ’—0" :55_(, I
26 - 76 1871
] 6 3]
272 -~ l
: — .
7] GR4AY FINE sanD , TRACE -
27: sll_'rl saQnNP IS u, cHLY :
—| QuarTzZosE MEDIum bDENSE ] I
] SATURATED ’ ]
—
30 30—1 :
- loy |~ 3 l
BE 475 iae | Jes-s4

111479 Barns & MDonnell : Form TS-GT-2-2 l
- Enginsure-Architecty~Conmsitants Lo -
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TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Drilling Log (continued)

Boring No. D- ® |

RECOVERY ON Fia4T
ATTEMPT %9 geps

Project Name WwESTLAKE Page 3 of 4
Project No. &Y-075-4-002 Date 8- 13-84
AR
Depth Description Chass CO‘.’,",',', & fg,; &n: y Remarks
—GRAY SILTY CLAY MEOjum 7o —ss-s}
Jew PLASTiCITY, STIFF To X4
32 T MED I UM sﬂFF, mo!!'stT To -
- SATURATE D =]
333 3
- -
34 JGARAY SIUT AND SAND lNTEquS .
TJs1LT 15 Low pudcTICNYY, | ' .
I VERY L00SE  SATURATED —
35 . 5% g
5 . ‘e *o.. —3- NOTE . Robs sunx
. f s ’ G WHEN sAmeLg
3¢ - N\ 4 '8 ss-¢ :s;ea 7‘w»fr FiRsr
~— . — YYem s
= %5 < on Fa
37: a = WERE DRrorrsp
— - — BAck Doww TuE
3 E - HoLE prD2a sampie
28+ - OBrAIZ/ ER;
37 > 5
, -
Y0 — \ 40,8
3 - 18 = e N
-— h« : &> ”’44
- _ v | Jsm-7| R
3 -
JGRAY FinvE TO coaRSE sAND, e
42 ] SUBANCULAR 19 Suadoumoep -
7] GRAVNS  Hi1euLY Quﬁﬂnosg -
- SAYMRM;D —
trsi — .
- GRAY SANP AND GRAVEL( =
Y4 saTuRATED e mac) . -
T} GRAY (OARSE SAND, SomE Is vy :
- mesim aAwp ng,susaouwow . |z | = | 3
4¢ To sueAnGULAR, DENSE 78' 18 355'8 N
-~ A Y
= %5
473 -
4 _— — — = ' =
— (ses PESCRIPTION Rec o) -

111479

-

Barns & MtDonnell
Enghaare-Archimcte-Conmmants

Form TS-GT-3-2




TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Drilling Log (continued)

111479

n:

BoringNo. D - 8/ I
Project Name WESTLAKE Page 9 of 4
Project No. 84-~075- 4-007C Date 8-13- 8% l
L% | Biow |Racor Sarnpis
Depth Description C?a'ss CO?,V,:' &".‘_’3‘,'; H‘;’ e Remarks
1 GR&AY SAND AWD FI(NE GRAVEL - l
— ,m'r;Q&EDS, SOND /S FiNBR TO —
47 JcoARSE, SUBROUNDED, QUKARTIOSE -
—GRAVEL s sun.mw.u.*&‘m ] l
JsuskounpED , QuarTe, FELDS FAR -] “
50 | WD SOME maric jaeWERALS, ' S0
— ss- Ave
TI10ENSE T VEAY PEANSE “8 10" | 3 9q = GR ¢ I
_ 7 | — _ 4
I JsATURATED ’ w| ™
5 ] . € o 22 /8 _lgg~TH &= saxD ‘}
] [ Pa J-E.'{L,'I
] : - — o,
52 — ° 4
i ] S '
53 . ) .
] _ . \\‘ o
3 = b
S ~ — - . I
- y -
- - | v : .
- L A A 2" dia, PUc
563 37( 18| —Ss.1p| prezometer wars
. - ' - asTailod to GO7. I
. - f;—"_. PVC s ':!u<'-\'
— h — JonT , +ricade
573 - Jornt
- " ’/ - . — '\-rv'Flnnj5. , I
- = o — Bottom 157 15 _
59 - 010" machine
— — stotred <scroan,
- - _ — RilTom 17,57 is
570 — — — — - — - 3 gravel packed
T GRAY -RAOWN FiNE 70 mEPI UM - wiTh a 27 vh.ck
—1 sqwb, \I-EK'V_.2\$VSE / 5#(7“0.&_Y(D ] benTonTe Fehier I
60— Y §0, s2al absge.
I i \
- q - - {z'o 84, — A\n“lus ¥ jr-otﬂ‘el
- — | 18| Tss-u from segl Y To
el — - Y4 > 3rovn* curface,
. _ - us TO.f s 24 _
3 o j - ] above jrc;-r} AR o
62.-—4 - . ™~ - —
] ToTAL DODERPTH L5’ — )
- o P - - WATER LEVEL Is @ __
43 - ‘. \’ - Fe1e3’ BRlow T.0.p. )
— - - 3:05pm B8-/5-83 -
-~ — A hes. wf*er J,_,g}alld.u)
% - - | I
- Barns & MDonnell

Form TS-GT-2-2 " l
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ENGIELAS - ARCHITECTS - COMSULTANTS

Drilling Log y
Project Name Boring No.
WESTLAKE - 5-82
Project No. Pa of
e 84-075-4-002 © -
Ground Elevation Location : Total Footage j
447.7 | w- 599.7580 , E. 19-3231 265
Drilling Type Hole Size Overturden Footage | Bedrock Footage | No. of Samples | No. Core Boxes | Depth To Water | Date Measured
SEE szé P SEE
REMAQKS |AenaRKs | 265 o S o REMARKS -~
Drilling Co. wWABDSH DRILLING CO. Driller (s) DORL THORNTOHN
Orilling Rig. ACKER MP-~-5, TRuck ;{ﬁ::;,,onns, STANDARD
Date g-29-@€4 |[To 8~-27-8% FleldObserver(s) G LEN ERNATMANN
Sample
Blow or
Depth Description Class. Count Recov. Box No. Remarks
- . S sotip AucsLyfs
— — L d z -
I 3 BRowwN S&NDY cCAY, soME - o Te 20
T GRAVEL MEDIUM YLASTICIT‘,’ -
T STieF fv veEnY STIFp, DAmp 3
2 o vo moisT (Fiew) —
g —_
3 S -
< 3 —
= 5 &
- /4 /e | 1€
¢ 3 18| 551
- Em
7 5 -
E ]
8 3 -
| g I gRywN PN SANDY SILT, wow E
!
— To NON- PLASTIC ST|FF, Mo:s‘r —_
— To <ATUR&TED' - FURATE D
- : RI\RL.
Jo oD %N Counrenr 0
- ] © 11 9o
= 2/3/3 1}" - '3/ .
" ' P2 UNSATURATED
_ — 137 vo0 1y,
: A'/;!'—
12 _
- -
O LicHT BROWAN c/wE TO MEDIUM ]
— =ANVD , DAMP —
090280 Burns & MCDonnell Form TS-GT-2-1¢

L



TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT

Drilling Log (continued)

BoringNo. S -82
Project Name wESTLAKE Page 2 of 2
Project No. 84-075~9002 Date S —-27-8%
A RS
Depth Description Cﬂ:ru Coz:t &efg:; W:e Remarks
— LicHYr RAOWN FINK TO Mzo/uh -
J sawvs, DAmp -
T BROWN SILTY cLAY MEd/um /7/ =
O PLASTICITY, UraY ‘sTime, 13| ip*| sg-3
: “'s:
Hq — == — - - SATURATED
— BROWN -GARAY SILTY ©'NK Yo — MATERI/AL BELOY
JMmeED,wm SANMD MEDIum - APPROX:, 7' To 167
'8 4 pENGITY, SATURATED .
79 = -
— 4 — CASIN G wAS
-] — pRIyvEr} To 20°
= - ¢ HOLE WAS WASH.
20 - Y 20-6 RORED FRom 207
; 7/ ’S.n ] To 2%5°.
3 1 Taa| 55
2¢( - 8 -
] - sTe ppep E-29-5%
] s X
_ -] ANoTg : HOLE wHAS
] . CcOLLAPSED o
23 — 13.3° BELOW G5,
] GRay-BROoWN COARSE SAWND, sOME = OVER YHE WEekEND,
— Feng 7o PAEDYU PN sAMp, Mc.bmm —
2‘1_—_ PENST Y ,SATURATED —
— —
J PRIMARILY QURARTZ, So9m€E - “ 2
- CHERT g AGMENTS ANVD MAFIC . ::cio:e%érp"fas
25': MIVER ALS S .5"_ u’nstd.l'ld te 25.58°
— -7 — pve ; 'Plu;k -
— AR Jss-54 L2°° Threaded
Zéi 29| 8% =] 4 Cou’u- ag{
—GRAY, siLTY FIvE TO MEP. SAND, SATURATED <s.5p| BYIrem 10° +s .o10”
] PE meachiae Slolred
27.—.1 - 3ereen . _
— ToTAL DEPTH 26.5° — Boltgm 12.5°
— — 31‘1\.1! acked wiTh
] :: A 27 iﬁ\'ek
28: - bentvaire peljer
_ _ seal above,
: ‘: A\L‘HS is .-gu'f-ed
4 . —~ . rom seal Jo wurfice,
— 1’!0 ’o (33 3 0
] % gro'unl sur"Pacib,OM
30— - WATEQ LEVEL 15 78.2°
— — B Low TP mnErATRY
_] —] AFTER pPIEZoNiTER
] INSTRLLARTION 1:4<,

111479

Barns & MDonnell

8’27 -84.
Form TS-GT-2-2



' ’ I
DrilingLog - -
' Pr¥lect Name . Boring No._ _
7 wESTLAKE D-83
. £l Project No. P Page of
l 89-075-4-002 _ B 1 7
Ground Elevation Locaﬂon i Total Footage 115 3
. N49,. 4% | A 1742,7093 , E, 1217.4580 : ’
l ' Drilling Type Hole Slze Overburden Footage | Bedrock Footage | No. of Samples | No. Core Boxes | Depth To Water Date Measured
SEE Stt SEE N
REMARKS | pemarks ﬂfiz (%) /e O REMARKS | ¢
DrilingCo. WA BASH DR ILL ] ‘6 €O. Driller (s) DORL THORNTOWN
l DriingRlp. ACKER MpP -S, TRUCK e N ionTest STANDARD
. Date B-16-0Y T g-20-8% Field Observer (s) GLEN ERMSTMP rsa/
Sample
I Blow or
Depth Description Class. Count Recov. Box No. Remarks
I BROWN E;nNE SANDY ST AND ] v
- wIC — £7brA. SstD
l | — eReAh MATERIA L, 94MmP _ AUGERS O rps57,
JBROVWN SiLpy EINR $A—ND,1AM1’ .
e -
T LioHT BROWN FINE To MEDUm =
< ] sAWD ,TRACE S$'~T, L0O0SE ™ -
l - I MEDIVYM DEMSITY, VAMP -
— SATURATED BE Low APPRDY, 10,5 —
g ;:0—
I ] 3/3 /3 [ Al —
- ’3. 1551t
% 3 3
' - &5
7 4 -
l ' - fs: -
I 8 -ﬁ . =
. -
RE 3 |
] - £AT LW RATED
. — MAYGR] A L
l 10— 40,84 RNCOPNV TERED | -
— ol 3 @ APPROKX. 1057
] — e
- 3/"/8,- "é. - sS & B
l 11 = “ -0 =
. 11,55
12 -
l\ = ] - T - B
. 137 —_ -
T eiedY BROWAN cINE -s&u - —
l S ASERBESOED Wit N (37 Too‘)g; -
. cLAY SEANS, SATUR ATED -
I 090280 Burns & M<Donnell ' Form TS-GT-2-1

ANGRGEERS - ARCHTECTS - COMBATANTS
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TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT

Drilling Log (continued)

Boring No.[) - 83
Project Name WESTLAKE Page 2. of 7
Project No. By4~075 - ~4-002 Date 8-~16 -89
o Toow [0 e
V.
Depth Description cf:;ru cO?,v:t &".‘_’8,, &"3 ° Remarks
- :;ie;_gr quz)ub’m!.‘,s:mp ~ - Y
JivIzasBE ® e Tr BEGAN 94%" p/4,
¢z’ 1o G"”) <Ly SE"“" : TR[G-Q.ONE i}AS“
1S | saTuaared {564 BORING (@ 157 o
dgrowm SitTY TLAY, MES ium - 4 ] 15,37
T PLASTICITY |, Moy 3T :/g, £7| 353
I¢ — LicHT BROWA) FIVE To MEDIum SAND 15| ’'8" = -
JdYRACE siLT MED:um DENS WYY 553 . -ll -
. 5‘\7“‘““?»1 ’ {6.5] oPPLO 8-/16-8%
17 3 - RESUMED 8-17-89
: —
= =
, 3 Fire TOo COARSE SAWS AwND 3
7?4 Fwe GRAVEL, PATURATRD
] .
20— - —_ — ; 00
—| 8RawN TO GRAY F/NE To MEdIum AN
- SAND, TRACE 51LT, DENSE, 24| Ton | 0%
21 ] satwlATep Fgrn | =
= L
224 -
- -
234 — — —_ = -
— GRAY - BROWN MEDPIUM To CORRSE .
<avD, SOME FINE SAND, —
29 FEw THIN (3”7 T0 BV THick ) —
] FINE GrAVEL =EAMS (?/,,"/omx, :1
-] P1A), mEDun PENSE ]
25: g -:Fg'b
— sanD 1S PR ’ /0 [3"1 —
— ImARILY QuARTZ 191 = —
2 q;oME FELDSPAR A2 nagc ! 0] /18" —55-%
(—_ﬁ MIVERALS SUBROUNDED To :
] SweANGuULQR GRAMNIVS 6.5 T
27 3 -
= =
z8 -
29 -
- _
.
30 _ —_— — 30.5
— GRAY FivE To MEDIwmMm SAwD, TRAC IO/ N —
=] SiLT AND COARST sSawDb, PRIMAQNRY 5 W Ss-¢
QuAATZ , DENSE, SATURATED | '8 |

111479

Barns & MDonnell

Form TS-GT-2-2 '

l‘
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' TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Dfilling Log (c°n'inued)
.. _ BoringNo. D~ 9 3
o Project Name WESTLAKE _ Page = of 7
' Project No. B4- 075 -4-002 : : Date 8 ~1¢~-84
T e ] B
| Depth Description ' Clons CO‘.’.",'.', &TZ',’, e ¢ Remarks
p— —-ss-
' - 21, 5 e
= 1
i 32 GRAY F*'NE 70 MEdium 34\0\;0 -
l —YRACE <ILt AND C¢ODARsE éANb, -
J PRIMARILY BUARTYZ sAND, —
' 33 BENSE  SATWRATED -
39 -
IR | ~
35 . 35,8
- 7, | 9| O
d —1§5-7
36:1 2 [ g | O
_ T Bé
1 [ E
- = =
| = -
— —
—GrAY ~-BROWN MEDIUN +0 COARsY q
] SAND, FEW FINE GQﬂVE\, 5?4»15, 40,00
Y0 prRimAgQILY QuarTE , WrTH SOME ' Ho—
I - FELD sPAR, suBRouNoPD TO -~ _9: ]
T SUBANCULAR GRAINS, DEWSE S| Ton| Tec.g
’7’/: SATURATED 2 17 -
I : i
42 - =
I <3 ] -
- e . ‘}_’3 ;
| 9l — — =
T crav- BROWA F/NE To COARSE -
-1 sAwd AND FIVE TOo cOARSE ] -
l 7§ GRAVEL {37 MAy, DIAL), QUARTZ Y s
1 FELDS PAR, AND mATFIe Mlmtnp,_é T S —
. — sUBAWVWGWLAR GQ*‘NS MEDPIUM I/O 'glc:»‘ —
l 4] PENSE, SATARATED . {l 1gn| J7s-9
o . e,
e (/73 —
I 111479 Burns & MDonnell Form TS-GT-2-2



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Drilling Log (continued)

Boring No.D- 8>
Project Name WESTLAKE Page <% of 7
Project No. 894-075-9-002 _| Date 8 -16-9%
Log Blow RC:eacI:v éBaox ?;
Depth Description C?a’ss Count | & Loss hn: Remarks
—| GRAY-B8ROWN FINE TO COARSE SAND ]
—~ awnvp INE TO co4ARSE CRAVEL —] b
- AS DESCAIBED ABOVE -
a7 = =
1 caAy FINE Yo coResE sAnD, .
50— MEDIUM DENS ' TY, SATURATED £0.3]
- ’ ?L’ (7} ::
= AR NP
£ ll. 184 :S -1 O]
] 51,5 -
52: : /‘,/‘l/ ”,
- B i
] 3 —. B
53] =
549 ] -
3
553 =
- -
-_-‘ —
Se— -
— —
577 -
56 =
T sanvbd AND GRAUVEBL, SATURKTED 3
94 -
] ]
604 — — @0 o
7] GRAY SiLTY FINE TO MEDIUM SAND sy 2 —
-] PRINARILY QUARTZ, VERY DENSE, ’ o | 1 “Iss-u1
6! J SATWRATED S qo.1]
] . 0 O -rma<> ]
1 sevERAL FHIN (277 T b
-1 sEamb —
63 - . ]
3 _]
64 -

111479

Barns & MDonnell

Form TS-GT-2-2 l _
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TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Drilling Log (continued)

Boring No.D - 83

Project Name WESTLAKE Page 5 of 7
Project No. 84-075-%-0082, Date 8 —J6-8Y
L29 | Blow |Reco Sonple
Depth Description cf,r,, cOz:t Jfg:; &“3_ y Remarks
— —
T oraM SiLTY FINE To MED UR SAniD, -
@6 pRIMARILY QUARTE, VERY DENSE =
- -
7 = =
JspverRal THIN (27 ro 6" THick) ]
T BINE TO COARSE GRAVEL 3
8- S=Ams AND COARSE <SAND
- SEARAMS -
69 - . =
202 M 000
: H 7” :
3 ’{7—- 8n| <
— | -
71 3 35713
- v//57
22 - =
2= 3
(s -
79 - -
7?5 - -
7¢ = -
775 GRav - BROWN COARSE SAND - }
3 some FINE T MEDIUR SAND - NOTE: SLIGHT o
o] AnN® FINE GRAVEL , QUARTZ, - DRGaNIC OR |55
76 4 FELDSPAR AND somE MAPIC — LEACHATE - LIKE
] MINERALs, SUBROUNOED, - COOK 17/ SarpLES.
- M&RDIuM DENs)TY To PENSE, . $s-12 * s5s-43
79 ] SATURATED .
80 = 80.¢]
— LX) —
- Ga_| 8|
_ | ja~| decec-
S$1 3 | 18 95713
- -
- 31,5
111479 Form TS-GT-2-2

Bans & MPoonsl!



TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT

Drilling Log (continued)

—'.i'L Boring No. b- &3
Project Name WESTLAKE Page G of 7
Project No. B - OTE - Y4-002 & Date 8 -/~ Q?
- BB (0w |Rocov.| [Samanre
Depth Description & : Cla'ss CO?l:t & fﬁ:, .'\,“3 ° Remarks
83 3 =
89 J GRrav- BROWN COARSE <AND, 3
] somg FINBE TO MEDIUN <cAND -
] AuD FINE GRAVEL QuAkTZ —
85 T FELDSPAR AUD SOME MAFic’ -
— MINERALS SuBRouUNOED, -
Tl Mebium Fenciry ro peuse _
86 SATWURATED -
67 3 -
— —
88 -
3 ]
87 -
3 . NOTE - PACDEQAPE
— — TO STROWCG LEACHATE}-
90 — 2?0, LIRE ODOR N
] 4, g | 2 SAMPLE 3514
_ 16| & 3
91 2 47| 18" | 35509
E OCCASIOINAL GRAVE|L SEAM (31: To 9'/.5__:
g2 - 4% THicK) . 927 1O (pq°, —
93 -
— —
- .
749 v -
- ] ’
3 Z
95 -
76 = -
27 3 =
98 = -
- _

111479

Barns & MDonnell

ST

Form TS-GT-2-2 I
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TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT

Drilling Log (continued)

Ll

Boring No. D- 83
Project Name ~ WESTLAKE Page 7 of 7
Project No. BY4-075-4-002: . Date 8-l6-8%
o oo ]
Depth Description c?a'“ CO?,V:‘ &efg:; hn: y Remarks
zooE GRAY=BROWN COARSE SAXD, SomE el SLowER bRILING
I miNE 10 MEDIUMN SAND AND FINE 18, fpo.9 RATrE 90° 1o 1007
TIGRAVEL, QURRTZ, FELHSPAR AWND 3} y -
—SoOME MAFe MINVERA Le, s"ugnou”ﬂ('u' 2¢) 18%| ss-ig
1913 pyEpium DENSE o bENMSE , ]
T enrupaied 1DLE STorPED B-17-8Y
- ) ) - RESUMEDY B8-20-8%
oz (0;545-01«/‘4; GRAGE, Scam -
- TO 4% THick), 72 ro 10%’ _ -
/1037 -
] - MucH sy ER
- — ORILLING RATE
109 = 100° - To 114,37 .
= - ’ d;
/05 - Piozomerer Suas
—] — T Talled to 97°.
- = Pvc cs €fiugh ~
/06— p— J"'\TQ 2 m.Je«l
— — wyglmgh Betrom
: _ 20’ is L010" machkd
- — sleTted screen.
707 -
— - Grave! 115.37 1o
] . - lOo”' BenToadte
— )‘ - pellets Joo’ yo 997,
/06 7 - Greve/ pack 99/ 1o
_] - 755 with a 27
] - Thy ek Lentoa;
/09 - pellet seal qtzue‘
- - Anuluy-is Sra-d‘ee\
| = "!'OM Seq'
/107 — _ = — - - “a'_ ground S«r-(-‘?ge,,
] GRAVEL AND saAND SomE ST, -~ 3¢ | - . ’
— DENSE, SATURAT 22 | = Tss-tc] 0P, 15 3.2
111 TURATER {7 18| ¢ abous qround
— Sur v
_ NIx < Tace
112 — -
_ < -
13- -
IN/—_- g WA TE LEVEL
- _ rmmEDIATELY AFTER
3 — PIBZOMETER '
— - INSTHLLED 720053
1153 - 6-21-84) is [
:C&EAM LimESTONE - 1 14,507 BElow T.C.P.
= TaTan DEpTH 115,32 j

111479

Barns & M<Donnell

Form TS-GT-2-2
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Drilling Log
Project Name Boring No
WESTLAKE S- 84
Project No. Page of
, 84- 078 -v-002 " 3
Ground Elevation Location Total Footage 2
452 47 N 390.0030, £,/778.2729 3.5
Drilling Type Hole Size Overburden Footage | Bedrock Footage | No. of Samples | No. Core Boxes | Depth To Water | Date Measured
SE€F SECE
REMAAKS 3.5 ®) 4 (@) REMA RIS —
OrlingCo. W ARASKH DRILLING cO. Drller(s) DORL THORNTOWN
DiingRlp. A CKkER MP-§, TRUCK e tonTest STANDARD
Date E&-2q-g% To d-24-89 Fleld Observer (a) GLEN ERNSTMANN
Sample
Blow or
Depth Description Class. Count Recov. Box No. Remarks
- - 5% p1A. soL1D
JLIGHT @ROWAN sanD, SILT anp _ AUGERS 07 T?
! JGRaveL  Damp Te pay (;,Lk) - 307 .
2 — -
— —
] -
3 =
-— —
4 3 -
— GREENISH GrAYy 19 DARK ORAMY. ]
Z SteTY FINE ZaWD , YERY Loogc, -
£ 11 DAame (Frl) s.
] 2/2/2 | 18" ]
e = 18" 155
- —
~ S
7 3
= -
8 3 =
7 4 -
10 — -
)¢~ -
: - fFewv TH
41— — — — -] SATYURATE)D
/2 J GREENISH GAAY SiLTy gINE - SA WMDY TonES
T 5AWD , ZONEC oF paak GANY 3 Briow 127 .
~— SLRAYEY SILT  mgisT tTo ]
i3 saTuRAre ) (£ -
090280 durns & MDonnell Form TS-GT-2-1

ENGRELRS - A‘N‘;ICTI + COMBULTANTS



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Drilling Log (continued)

Boring No.G - &4/ l
Project Name wWEsTL QKE Page 2 of 3
Project No. 8¥-075-4-002 Date B8-2%-8% I
- Log BI Rore glaox?r
Depth Description cf:,r,, Co?:vr:t &”&‘31; Wg ° Remarks I
3 3
18 Is«.r_4
T GREENMISH GRAY s.LTY FINE SAWD, syt | I I
se ZoNES oFf DARK GAAY CLAYEY = ] QP =NA.
¢ I sicr morsT To sATuRATED (FILL) eyl dst1-2 I
17 : 171~
18 - l
I - I
- T ALl MATERIAL
] — SATURMTED '
ZO] 7 QBELOW APPROX,
] ] 20’ .
21 - .
2y — — — — — — — 5 I
T crAY - BROWN FINE T° MEDIUM .
23: ‘sAMj/ TRACE 5!&.1’, M@'u’( .
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. ] .
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: 9/ Q“ — .
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TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT

Drilling Log (continued)

Boring No.S' & ‘7

Project Name

WESTLAKE

Page

K 1 of 3

EXA

33

39

35

19

NN NN NN R AN RN I RN NN NN RN NN NN RN AR IR NN NN RN NNET]

TorAaL

oEpPTH 3.8’

LOLLRE bt b L O i e e b b e b bbby bt b e bbb bt btent

Project No. 84-693-4-0072 ’ : Date B8 -2 ¥-89
Log | 51w | ooy Seoncte
ow . m
Depth Description cg;; Count |& Loss N: Remarks
. (see 4asove — s5-4

| from <oal *to

A 27 da, PVC g
piexemeYeor Wwas §
1nstalled to 30.9°.

pve 13 flush -
Jorated , tureqde &
cougliags . Botrem
10’ "3 010"
Mmeachine clotred
screln,

Gravel pack 3I.5°
To 29,07 wWiTh a
1,87 7Thick L’n'lom“‘*
pellet seal above.

Anulus 15 routed

M J

3(‘0 und Sur<facg ,

T: 0.9, )S %.0
ab ove l‘OunJ
S urf

ace ,

WATE R LEUEL
IMMEDIAT™F

APTER Prezamere r
INSTA\LAT 10 s

23,7’ BtLow To.p.
(R:20p0 B-24-9¢ .
WareR LEVEL ¢

23,91 BELw T.0.p.
7:15am 8-27 -8¢
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- Drilling Log
v
Project N Boring No.
roject Name WEST LLAKE oring °D° Qf
Project No. . Page of
o 84-075~4-002 « o G
Ground Elevation Location Total Footage ,
. 4ys3.1 N IO SYIY , E.1986.8%30 4.1
Driling Type Hole Size Overburden Footzge | Bedrock Footage | No. of Samples | No. Core Boxes | Depth To Water | Date Measured
- SEE SEL Segr
ReEmARKS | Remarks| B3.5 0. ¢ 12 0 REMARK S -
Drilling Co. wABASH DRiILLIyG CO. Driller (8) DOR K THORNTOA
Type of
Drifling Rig. ACKER MP~-5, TRUcCKk P:':\ee:'ation Test STANVD ARD
Date 8-21-84 To @-22-8¢% FleldObserver(s) G LEN £R N sSTMAVY
. Sample
Blow or
Depth Description Class. Count Recov. Box No. Remarks
- I 5! soLtD
T] LIGHT BROWN s34ND, SIT ANC — AuUGERS 07 7
] S G&AVEL, BAMP ro DRY (FiL) — 10° °
2 = -
3 4 -
4 JGREEVMISH- -
T GRAY To DARK GRAY s TY gIinNE _
—| SAWD, UERY LooSE DAMP (FicL -
_ 727
- 3/2/3 E" —ss-1
e _ -
] ‘:05:
7 =
- -
8 3 -
9 =
- - 4% " —RrI.con g
/0 o 10. 80 WacH LORE
— — 10, 0’_ ro 89,17,
— . » p—
= i/ 8 —
1 3 18| IFs-%
_ 1.5 STOPPED B-21HY
12 2 - REsumer g-22 94
I3 o et i e e e — =
T GRAY CLAYRY SILT, AWD FINE _
sard Louw PLASTICITY, STIFF, 3
r0VS YT Eel)
090280 s Burns & MSDonnell Form TS-GT-2-1



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Drilling Log (continued)

Boring No.D -8 S’

A

Project Name WEsST LAKE Page & of Cp
Project No, B84-06765-9~-002 Date ©-2(-8¢
Log Bl RCore gox clar
Depth Description cf,’a Coz\:t &".‘_’8:; ﬁ'g ° Remarks
3 3
“JGRAY cLAYEY < \LT, AND. FILE -
IS —SAt/D, Low L4 srrc,r;, sSriEF 3/ , 15.Q
OmorstT Fiel) J 4/ 1z
, - : 51" Jss-3
‘ - —
_ -
— /L:é
= =
17 -
/78 =
19 = -
- =
20 20,04
= R - A
= 41| 3
— " —SS-
24 j 4 8 = y
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223 : —_— — — ] MATEQ AL
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— MolsT To LATURATED ! — BETWEEN /8’ AMD
—] =3
23 -
24 -
25 ] 5.
- LA Qp = AT O/IAINALE] -
265 183« BT-5 .
——— et —— — — p-A—— —— -
- A8 -
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2"3 TRAcE S1ax  Medlum DEnggE To ]
| VERY DENIE, SATURATED p |
2937] RRIMARILY S¢1EQousdED AUARTZ - - .
~ &RAIWS — T
z?i '" . {.
30—~ " Bosl
™ o lig=[ 3
- 1o 18" —55-G
10 —
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Drilling Log, continued

Boring No.D-85™
Project Name WEesTLAKE Page 3 of 4
Project No. BY-075-4-002 Date 8-2/|-2¥%
."- Log Blow Core Box or
Depth Description cf:a Count :ofoo:‘ Sa:“n:lo Remarks
T GrAy FIVE To COARSE $AND, 455
— TRACE SICT, MEDIUM DEASE I3
32 T ra VERY benNse, SATURATED -
: 1 PRIMARRLLY SMBROUA DEP QRuArTZ _] .
33.— GRAIVS ] 5
] —
39 . -
35 = 35
- 2! ” -
o 13 —
. . 27 | -~ Tes7
3 o e se SS
€ 2¢| 87|
] 5615
37-_- =
25 -
39 = -
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1 FEW FINE GRAVELLY EEARMS, /—&3 8" ]
4, DE"VSE‘ SATM RAOTED -{l Ign —iss-8
. ' 411,5:_:
Y2 =
43 . =
= =
44 1 —_
— —
y X -
¢ 3 _ -
- y- -
475 =Y -
—1 j
-
051281 3“"".5!,!‘?392'!! ' Form TS-GT-2-2



TECHNICAL SERVICES . I
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9EOTECHNICAL DEPAR ENT Drl"ll‘lg Log (Confll‘lued)
Boring No.D~ 85' .
Project Name WESTLARE Page </ of G
Project No. By-075-%-002 Date B-21-8% l
Log 81 RCore glaox clyr
Depth Description Class Co?x‘:t &efg:s No. Remarks

| GRAY vo GRAY -BROUN COARSE SAMND, —~

—] Some FINE 1o MEDPIum SAND FEY ]

JFNE GAAVELLY SEAMS DF-‘AIS.E —

49 SATURATED -

JCrReEN s oRRNY O = l
40 - RAY FINE TO MEDIuMm SIMJD '0:—

— TRACE 3Si1LT AWND CoARARSE ‘.'>A—qu 2¢ ﬂ -
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— ~— 118" —8s-9
Ly %, 24 -
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7 —
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- E i
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o - ’g‘ I—.gu : £3-19 Ii

— 22 —
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¢33 - l
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TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Drilling Log (continued)

Boring No.D- 8%
Project Name WESTLAKE : Page £ of ¢

Project No. 84-075- qy-0c02 _ Dote B-21-8%

-.Com Box or
Log Blow | Recov. ISample

Depth Description . Ciass |Count |& Loss No. Remarks

\

GREEN ISh GAAY vO
GARAY FINE TO mMEDIum sAND,
TRACE SILtT AND coaRrsE SAND,

VERY DENSE To DEyse y; SATHR

70% QURAATZ SUBROLNDED TO .
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PLLd et qverredtdl

Y0.

~ WY
29 | X7
27| /8
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2/ ss-1

|
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73
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L b R L e ™

80 12
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TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Drilling Log (continued)

Boring No. b-8%

TOTAL

G Q) x D ®
~Q © ~ (] w

S

NSRRI NN IR NN NI NN RN VRN IR AR YRR NN

PEPTH &9.1°

RN RN NN N NN NN RN TR NN RN RS RN NN R RN RN NN

Project Name (vE STL AKE Page G of G
Project No. 84-075-4 ~oo Date B -21-8%
o Ton |50 t
Depth Description Class Co?.u‘:t &efg:i No, Remarks
e e e —

GRAV:L., COBRB  £s AWD MND’

SATUWRATE D
83

eyt 4 zud'ﬂ/ pvc
8 CRERM 70 LIGHTY BRIMIWN LIMESTOME ez et was
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Jer1nted | Theeaded
Colp I“‘ﬂ"

Bottom 207 ig
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seal qLovePf
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24.09 BELow +v,0.p,
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ENGINEERT - ARCIITECTS - COMBILTANTS

oA

LA ‘Drilling Log '
Project Name Boring No. £
WESTLAKE g - 87 kE
.| Project No. . Page of
84-075- v-002 7
Ground Elevation Locaﬁon Total Footage
4600 W Y. 45 | E. 903.6987 biel.7
Drilling Type Hole Size Overburden Footage | Bedrock Footage | No. of Samples | No. Core Boxes | Depth To Water | Date Measured
E 3 4 77 4 ) sLCE
REMARK s 5,&1;: 117, 0 0.7 2. &) REMARKS _
Drilling Co. WABASH DRILLING <O- Driller (s) DORL THoRNTON
T !
Drilling Rig. ACKER MP=5 ., TRuck PonotationTest ~STANBARD
Date 8-9-8v% To &= }10~-8% FieldObserver(s) G LEN ERNSTMANY
Sample
Blow or
Depth Description Class. Count Recov. Box No. Remarks
— LI1GHT BROWN FINE T?¢ COARSE ]
] sAnD, SoME 3L T AND GRAVEL, . ..
T oamp (P'LL) = 5 soLib AueeRs
r a3 - - - - - o’ ro 30.0°
T HICHT GRAY GRAVEL (27 max, -
> o oA ), s0mME SAND  uegy PEWSE, -
T pams (Fiel) -
33 =
4 - 3
. -
53 - | 50 2° 507
— i /314 3 5,3—{Gs -
€ o moTrLed wiclT GRAY TO DARK GRAY -
—| Yo BRIWA sANDY SILTY CLAY -
4 O WmELIUm PLA;r'(lfY sriece —
O moisT (Fn.l. .‘5‘”"“';_—_‘ . .
0| TRACE GRwUBL (2% mux, DA -
8 - -
_‘ . —
9 -
10 - - . fo.0- B
- . 'EJB/‘/ P ]
y = - 17| 3552
: .'lla 3
12 5 - |
,3: :
. ]
_ _
090280 Burns & M<Donnell Form TS-GT-2-1



Drilling Log, continued

BoringNo. D~ 87 I
Project Name WESTLAKE Page & of 7
Project No. 84-075-%-002 Dae 8~ 989 |
Log Blow Core Box or
Depth Description s | Count | & o Sample Remarks
— MOTrLED LIGHT GRAY TO PARK GQAY — I
70 Bevwiv SANDY, SILTY CLay, ”{‘
15 I MeDIUN PLASTICITY, sTIFE 2
g Mot (Fra J I
— ) — ] - =L r'sFk
o -] TRACE oaavaL (2 may, bIA) 249" :ﬂ- 3| R s
- - I
}7: 7'—
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- - I
17: —
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— To HieH PLASTICITY VERY STIF 2 ol I
€0 moror g hic 799
] 2" _]
20 ogu| PTI| Q275 Tse I
. -
224 iiz.‘_ I
23 -
] E i
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1 —
: "n 5 I;
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- - SATWRATED
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28] - ENCOUNTERED l
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292 - l
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j SATURRATED, SLIGHTLY MRCACEO"'S /7/ — jSS‘C(
3 8| 1o
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Drilling Log, continued

Boring No.D- 87
Project Name wEsT LAKE Page 3 of 7
Project No, 89-075-y-002 : &Date 8-9 8%
Co
L;g Blow Roe:v. Sar:;: Remarks
Depth Description Class | Count | g Loms No. oma
T Brown To GRAV-BRoWAN S TY fu.:ss-c NoTR : HoLE
352 FINE SANVD, MEDIum DENSE - CoLLARIE S To
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_ — e sc -
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33 ] - WMo FREE VAYER
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W o
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3‘ p’ ‘z p—
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- 2\ | dss-7
3¢ 20 ]
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] —
37 - _
- - - - - - = — ]
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%0 ] t 10-9
. } " _
— 2} A ]
41 ] 25| /8" | 155-9
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42 —
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- -]
%4 _ é
45 ] 0]
: l}as e‘l 5
“¢ - Tq| 18" 355-7
; s
“47 3
051281 or Burns & MDonnell Form TS-GT-2-2




Drilling Log, continued
BoringNo.D- 8 7 '
Project Name WESTLAKE i Page 4 of 7
Project No. 84- 075-4~-0072 Date 8- ?- 849 I
. Log Blow Core Box or
Depth Description c?:. Count :of:; Sarl‘n:lo Remarks
. - i
49 E LicBT BRoOWN FINE To CORRSE -
- sanp IvreREEIDED Wiry TN - I
(3" o 10” TH(CKk) GaaveL SeAns) -
50 o TRAcE S' T, pENSE To VERy , F0-8
— D:wsa, SATURATED % /_g_" - I
513 %o| 18" ss-q
— 1.2 l
20 0 i e e e . — -
— REEN!ISH —]
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54 —- l
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— —
— —
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- F7 | 3]
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56— z3 — I
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Drilling Log, continued

Boring No. D- &7
Project Name WESTLAKE Page s of 7
PrOjECt NO. eq- o ‘75 - q e ooz . Date % - ?‘ s?
L Co
AIEANES )
Depth Description Cless | Count | & Loss No. emarks
| GREEWISH 5.0
IDARK,GRAY FINE To MEDIUM SALD, 24 N
] TRA<E SILT, DEWNSE 7o VERY _pguse? 25 13 —1S5-13
€ - saTurarep ' 3¢ 1P T sToprED -9
] 1;4'£ EP 8‘,
= — REsukEp 8-10-64
€8 i
6?3 3
20 - 10,9 _
: 3%3 1a% - ’
— 2 | Tssay /
7/ j 24 18" :
_] v1.E]
— —
72 -
] _]
3 —
749 _ -
BRAT Wi wrar rwe s -
75 7] DARK SREEMN 13N GRAY FINE 1O o
T CORRSE SAND, RiWHLY QUARTXOSE, = .
— SUBROUNDED ORAINS K VERY 29 | 14~ 5015
7¢ | DENSE To mED/UPrT DRNSE {" g
— SATURATED . ’ v —
- FEW THIN (37 re G”) GRAVEL e
4 <& _
277 S Eams —]
78 t =
29 -
80 0.9
— P llll —
— / " —
81 26| 18" | 3
_ B/
051281 Bumns & MDonnell Form TS-GT-2-2
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Drilling Log, continued
Boring No. D - 25y 4 l
Project Name WESTLAKE Page @ of 7
Project No. B4-075-«4~-002 Date 8- 7- 8% I
Log Blow Core Box or
Depth Description Cless | Count | & Tom Seple Remarks
] GRAV To - : I
83 ] PARK GREENISU GRAY FINE 1o -
— coansE =AWD, HiGHLY QUARTZOSE -
— SUBROUNDED GRAINE LYy ” -] l
gy -] PENSE 7o Mchium DEMsE, =
1 sATWRATRE)D 7
= = i
85 ] FEW THinv (3 to &” FHick) I 85
-] GRAVEL SEAMS AT (NTER YALS = qh _
1 eF 17 70 57 I z I
865 _ 14| 18" qss-n l
- &.s
87 = |
88 - l
O NorE: =AND ¢S MEbomernY -
] COARSE witq TRAcE FINE 1
894 GRAVEL THROuGHOUT BELOW -
—| APPROXIMATE,Y BS°. . I
- -
70 = 20-5
- : 1” & | = l
91 3 o 8% Jss-iq
= W ]
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93 3 I
1 _]
94 — - I
3 - )
- _
¢ 4520+ l
= == 3
9 - '8 | Jss-i9 l
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77 — l
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051281 _ 3urns & M<Donnell Form TS-GT-22 ' l
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Drilling Log, continued

Boring No.D - 87
Project Name WESTLAKE Page 7 of 7
Project No. 87 -O75-4 —0o0Z Date 8- 7- 8<’
- Log Blow Core Box or
Depth * Description C?ara Count gefg; Sa;‘n :Ia + Remarks
— GRAY T0 DARK GREEN!ISH GRAY Ling ]
joo—<4 TO0 <ORRSE gAND,H;c,mJ QUARTZOSE 6""0'
J sueeouwolp gaaws, veny sessk  BY, = Tss-a0
1 To megds ' = (! ]
T FEW rtHin (27 70 G Twick) ]
1027 GRAVEL S&€AMS Ar ;urrivaie -
] °F ROMGHLY 17 yo <7, 5
— .. -
1031 NOTE = sadin s PRED OMIvANY -
COARSE Wity TRACE FINg 71 j
roy] SRAVEL IHRouGHoUT BELOW - ,
T] APPRoxXImATELY 887 - A 2" Ria. PVC
— — P'tkOMc_"er was
105: Jo5.2] asTalled 5 1y~
= Z/‘/ ] Pve 1s Flush -
- 3/, 9 :5 J2T, T‘uzaalcsl/
— " — 58 - Couplings . <7
106 78| 18" > pirags- =
: : BMTDM 20 /3
- 10¢, .0olp” lnac’\;ae
/07— = slctred screen.
' _ ] Rotrem 247/ 15
T - aravel packed
108— = | Witk a 3/ Thick
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'o - - seal aloye-
q: . Anvulus 1 5”“{(‘!
— * . vom seal 7o
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100 hy 140, . /
- /O o q .T:O:ﬁ )€ 3
. ~ 3/ 9 _S$'ZZJL above 3‘*0\"“6’
Ill_c R - So| 1| | surface . :
RAY 10/ EA LIMECYONE MEPiIu 4 = :
js‘rhoﬂc Y0 STRONM G, SLICHTLY To m A qH-2Es 228 X
—MoPERATCLY WIEAT €0 - T11,7°
h 2] ] .
= ] WATER LEVEL .
- - pEPTH 1127 - IMPREDIATELY Afre
”3j TOTA L . -] PIRZOMErE &
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~ — s — 26,05’ BELDW T, 0.p,
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Drilling Log
Project Name Boring No.
WESTLAKFE S- 88
Project No. ’ Page of
84-075-4-002 3
Ground Elevation Location Total Footage —~
. 4co.0 N- 75,0461, € 309,227 9105
Drilling Type Hole Size Overburden Footage | Bedrock Footage | No. of Samples | No. Core Boxes | Depth To Water | Date Measured
SEE SER . SEL
EMARKS | REMARKS Y15 o 7 % REMARKS -
Driiling Co. WVABASH DRILLING CO- Oriller (s) DoRL THORNTOAN
Type of
Drilling Rig. AckER Mp-5  TRucI< Piﬁ:traﬂon Test STMND ARD
Date 8-15 -84 To 8-/6-8% Field Observer (s) GLEN ERNSIrMAYVA
Sample
Blow or
Depth Description Class. | . Count Recov, Box No. Remarks
- Y b 3 5" pia, soubd
/ : Gkk TO kOUN S*Nb 4~D ] AUGERS 0/ To
- FrwE GAKVEL ,pRY TO0 DAMP = 307 .
—1(PILL) -
2 - =]
- _
3 -
- ]
4 5
5 3 =
] GRAVEL ) SCME sSAND, DAMY?P —
¢ 3 (Pl -
7 5 —_ -
T BROWAy SILT, LOW TO WNON- S
Tl PLASTIC, MOoIST 1o DAME TFiLL) ]
8 _
] GRAVEL (7 MAX, DIA) some -
g 0 SAND,<tavY AND LAND Frel _
-] PEBR1S, pamp (FrL) -
/704 Do
— .S‘"
— /14 =2
- &/14/ 1, 3 Ess-l
- 1.5
r2 = -
/3 - -
. -
Buni's_:'&' MDonnell Form TS-GT-2-1



TECHNICAL SERVICES l
EOTECHNICAL DEPARTMENT ofile .
eEe oA Drilling Log (continued)
Boring NoS- 88 I
Project Name WESTLAKE Page 2 of 3
Project No. S4-0%4 -9-D02. Date 8-/5-84
Log BI RCore élaox or
Depth Description Cgss Co?:vr:t &efg:i lr“ngle Remarks
i — — — — — = 1£.53
] GRAY FINE SANMDY SILT Low 3/4 170 =
— PLASTICITY, MEDI UM DENSE, v | - Jdss-2
16 JdpAamp ]| 18"
- 16,5
= ] SATURATED S2A as I
— —] RS Eﬂcoamrgqf;o
. - @ apPPrOX, '8° .
78 3 - l
T FEW THIV, 2ATURATED SLTY =
— Fivr to LOAQSE SAWND SEAMS ]
JgJ 18’ 1o 297, - I
20 - . 20.0- l
- /4’/ 27 Jesa
. 7ol TRl 55°
2 ] | '8 7 l
_ RIS
22 - MATERIAL s
— — SATNBATED L1 ow
] . APPROIX. 247
235 -
24 -
T GRay KieTv BINE To MoDINm SAng 3 l
24 - FEW SANDY SILT SEAms, 450
— sAaTuRATED — Rz V.Y, '
3 t 0‘. . M 4
2¢ /3/ S| 2T No rECcousRY on |- l
= 4 — THE SHELR Y TWUBE
1 q SpLIT SPoON
- 47, SAMPLE WAS l
27 7% OATAINED x6,0° 7y
] . 26,57
28 E l
29— SRAY FINE TO mEDIUM gan), -
7] TRACE ST, Lo6SE o VERY DENse, . l
— SATuRATED — 94%” pin, TRy -
-] . - CONE WASH
. / ™~ TiSs-¢| 95’ I
-1 5| 18"
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TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT

Drilling Log (continued)

k]

Boring No.S- 88
Project Name WESTLAKE Page 3 of 2
Project No. 89-07s5-4 - oo Date 8-/5-8%
Log BI F;Core Box?r
Depth Description cf;r;, Co?:\vt &efg; ﬂ’g ° Remarks
- GR AY FINE TO MED/um sAND 13,'; §3~¢ svoePep B-15-99
3z o QUARTZosE, TRACE 3icT, LooSE - RESUMED  B-16-84
. <o VERYDEWNSE , SATW R ATED .
33 3
39 pore: coLoR oF sAND s -
—] paewnw 34’ 1o S A .
35 " 25,6
— FEW THIW CoARSE SAWD SEAMS /z. 2
] ’ —_— Tdes-
2 37 Te Yns’, 50 ,7./; |55 ¢
- y ]
_ % B65 ]
»7 -
29— -
7] E‘ A 27 dia. Puc
— - piezomeTrer Was
37_ ] tnstalied to 407 .
. - PYc i -PluskJ-
= La T J7:71, Thregle
40_ 3 ”“L CouP'I.Ajf,
_ L~ lo* ] Rottom 10’ /s
% - 2} E-, —165-7 00'0" m‘ck“‘e
/3 33 - clotted <crecn .
] 9,53 B'or?o/'n 1° ISJ
— , — ghavel!l packe
%2+ TYoravL Oe®TH 4u5 — with « 27 thick
_] 1 bento~ite pellet
437 — Seaql «bove,
= - Anulus i pressure
- — grouted from veq)
. ] 7o ;/‘ouni surfece.
+9 - TO.P. |5 a.ye
- 3 ALOVE CROUND S\REA
"S': — WATER 'LEVEL }3
— _] 29.3° rlOw
. ] THO. b I MMEDIATECY
- — At:r:fq PtAEZOM(.r:A
— ] YNSTALLATION, vyspo
6‘—1 — 8~16-8% . A §
- —]
5 -
111479 Barns & MDonnall Form TS-GT-2-2
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Drilling Log
Project Name Boring No
wESTLAKE D- 879
Project No. _'9‘/'%;075';-4-002 Page 1 of “l
Ground Elevation UL Location Total Footage ,
454, W. 1790.551% E, 02,6094 ¥7.0
Drilling Type Hole Size Overburden Footage | Bedrock Footage | No. of Samples | No. Core Boxes | Depth To Water Date Measured
SEE s € . SEE
REMARKS | RemArks| Y7.8 /- & 8 o REMARKS -
Orllling Co. WARASH DRILLING CO. Driler(s) DoOky THORMNTOAN
_ Type of
briingRig.  ACKER MP=5  Truck PonevationTest _ STAN DA RD
Date 8-27-84% To 8-29-8% FieldObserver(s) GLEN ERNSIMANA
Sample
; Blow or
Depth Description Class. Count Recov. Box No. Remarks
— LIO“T G‘A’Y TO GQA'Y ™ BRrowaman : 5'1 <oesd
SAND AND GRAVEL , SomE S5)itT, ] Ausres 07 1o
/ -4 DAMP (prtr) = —s
2 = .
b | —
3 - .
— i —
- .
49 _
5 =
7 _
< - :1'
— .
- .
7 3 GREENISH BRowwn TO -
1 pARk GRAvY S1aTY CL LAYy AND .
— C'\R“-Y SILT, Low 7o MmEDIMM —
8 — PLASTICu Ty, STIFF DAMP 7O -
E MoisT (F" W ]
93 -
- —_
- ]
/10— JO-
— RoTE L coror 1S GRERMISH ERov N 32 /3| 1gu] —
T wive some BAoww (1RONDIFTAINS Tan| 55—
/1 5 ggLow appROX, 14’ -
] ) .5
—
12 -
/32 -
090280 Bumns & M<Donncll Form TS-GT-2-1




TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Drilling Log (continued)

b
-

Boring No.D-© 7
Project Name WESTULAKE Page 2 of 4
Project No. g4-015-49 0o Date B-27-8%
S o ]
e . .
Depth Description Ciass |Count |& Ifg‘s's No, Remarks
T1GReANIsY bROWN TO -
— DARK GRAY SI.TY CLAY AMD —
I$ Jccavey 3Ing, cowv 70 MEPIUM JRYY
T PLASTICATY "DAMP To M0IST, , -
1 sTiEr -
16 Syn| —sT2 QR 3175 To#
] Nore: COLOR IS GREENISH RBROWN -
173 with somk eROwWN (IROND 3TAINS Iz @
—BELow APPROX. 1497, _
] - FEw THIN
— - SATULATED
18— — zoNES 15° 19 297,
E‘ = MATERIAL |s
19 - _ SATURNTE)D
= - BELow APIRIY.
] ] 217 .
20 ] 200
: Eﬂll :
21 _—_1 rd —1$7-3 Qr‘— 1.0 vsg
27 3 2.0 STorPED 0°17-849
j . RESUMED £-28-89
— — Not+E: WATER LEVEL
23— . = — . £IS 19,3 BELowW G-$S-
JdGRav sty Fivg 30 WEdium SANVD, —_ 7:00 am B-28-~84
"] SATURRTED 7]
zy ] —
; GRAYISH SILTY cuKAY, mEeED U ]
— prLashc ITYI FATUWRATED ]
2;~ a5
S . ¥ _
- 2" o Qp= LA
ryau ~GRAY S1LTY FINE 70 Syn | Jera| SPTVN
T MEDIVM TAND, MEDlum MZN$E' ]
] sAT™WAATE)D . ] sk Approx, (277 of
— —e .
- 37, fratermal was
27_. —] retamed in The
- ] ubte LuT T sl
7 I out of the +ube
28— — end was [osT Lhen
= ] brought to The surface
- - A Jar Sample wa<
=291 - cullacted,
] —] H44” TRU-CONVE wASH
= - RORE s 257 1o
30
— 0 20,07
- l/ca 8%
- S| Jgn| T55-%
192
111479 Barns & MDonnell
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I TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT ottt .
Drilling Log (continued)
l_ ) Boring No. D— B9
' Project Name WESTLAKE Page S of %
l Project No. 84-.075-49-002 Date B-27-94
- . Log 8l RCeoro gaox (I)r
. L COV.
Depth Description cgss c°3:-.vt & Loss &n: ® Remarks
l 7 | 1 —Jss-5
. 2.5
322 -
_loRay SilTY Frb E o MEDIum SApp -
I MEDIUM bcusr_ SATURATED —
83 ] -
] = T — =
— — — —
39 3
_ ]G RAY Fine TO MmEpIum SAND -]
_' ] PENSE, sarRATED —
35 S 3.0
' - _ T | 10™ |
— . Z ;_8." 185-¢,
2 90% 1o 95% SUBANGURAR QUARTZ 29 -
—] GRAIS —]
' - o5
373 —
I - |38 -
. 39 o] GRAY TO —
l "] BRowN FINE To Medivum SarP -
— WELL SORTED, Dtan o Vv —
—] pENSE, SM'r\Aq-rrp se ED‘Y -]
. .40_ A —
l — fo.q |
7] 8070 QUARTZ, 10%, CHERT FRAGHEWTS, 7/,,/ v | T
. <4y -] QUARTZ GRAINS Ame suanoumozo 70 z3 I?” :Ss 7
— Rouwnbded ]
< : JI-S_
4z 3
l 43 é
R -
. _:_ ]
454 454
] IS . —
| = A=
' 403 37| '86Y| —ss-g
i\_ . N : d "G'Z
'- 47 -
| - -
] E<yomp T — —_— —]

o, ’

'} 111479 Barns & MDonneli Form TS-GT-2-2




TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Drilling Log (continved)

Boring NoD-89

Project Name

WESTLAKE

Page

<& of 4

Project No.

O4- O75- 4~-002.

Date

g-27-8¢

o)
@D
v
.
-2

Description

Log
or
Class

Blow

Count

Core
Recov.
& Loss

Box or
Sample
No.

Remarks

BUFF

LIIALSTONE

£
<9

NN NN R NN N N IR N N N NN NN NN RN NN

ToYAL

Q

a

o

n
w

Y

pEPTH Y%.0°

RN N N NN NN N N RN NN NN AN AR AN

A 2" dia. PVC
prezomeder was
rastalled 1o 49/,
pve s flush ~ 4

JornTed ,'ri\ruw!e
couPl.o.js.

BotTom 157 is
£010" machitine
S'UTPEJ screen .
RoTto m 1515’ 'S
jruvcl pucked

W Th « 2’ theek
ben‘}‘o arte Pe”cT
seal above.
Anulug " ress lry
3rou‘teo‘ £r 0 rn 5 eal
70 Cv_ffa.ce-

0,p, 15 37
&bove J/‘DMI\I(
S ace .

ware=r LEVEL s

272.%° BELOW TR0,f.
{maedDATELY
AFTER PIEZ omETEH
(N >TALLNTION, 1230
8-28-849

F l
-~
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Drilling Log

Project Name : E Boring No. _
WESTLALE . D-90
Project No. . Page of
84 -075- 4-oco4 /
Ground Elevation Locaﬂon Total Footage
Zoe i T VAT e ELE N T
Drilling Type Hole Skze Overtarden Footaoo Bedrock Footage | No. of Samples | No.Core Boxes | Depth To Water | Date Measured
u/,J P ¥ g 3757 7 27785
,U.‘ "y ¢ 46 / X 7 JEL

DrllllngCo Wa BASH (Juﬁsum/aa, ConS/chn, (pran])

’ Driller (8) Gary //,'A‘J y le/ /;Umouq

o

)

b |y

_'_IIIUIIJ'J.-?IIIIIIIll!llllIllllllllll'lll’llllllIlJ|l'lllllL'Ll

o -

0.

—
Q.

LI

Br' 7 »wz#/e

M
/o '?';'
15

Some . "5""'

Br. 5/s/¢y J e

J/ 5'//-,

P-uc

s,/// /nu_ JanJ /oo;e. .

5» .5/.5'/6 %:»e Sq'v , “-IJN J‘»Ie . :.

ouy 3ty Jine'ia
De. 6,7 s:/ly C/»f»;-ou/

-/v Jv'u.q. | .Sam/

0‘. GreT ‘/ "’6 J'M JO-'J'

‘_'_'qv,.g " bvs-" ;‘"Y horJ

47‘7' t/wuf, weJ:..

Tay 1”"':’-1. ""‘I"‘A &"’_"-.'.-‘__"_;_'5_7-.’@4‘_1} "_.AJ_.L.’,,,_ L

Sands) fasse:

J

| 3//5-

2//;

5, ’.,/;_i

DrilingRlg. cr£~#50 ;z?\:uo'aﬂon Test SP7
Date Auy §, 1985 To - 4uji,l‘785 " : | Field Observer (s) .S'Aaléu /%yim(oz.u .
- Samplo
+ -‘Blow :
Depth Dncrlpuon ‘| Class. Count . | Recow. Box No. Remarks
__Jfaﬂdtttlf’ «f"vaf bw\hﬂ’!,jsn—r = ] 1020 ShorF Jn//,”
e ' = w/ 47 s0/,d o

IRENIRUNNIELREE

| Rece é46 _
_ 701[0 ® S'oo,u.

—
]
—
—.
. . '\.'
] L

I?/a —] P A:Ju),-lJ ,/074 »1
— A‘or/ 5 /. ™%
"/3 T spr-2
/;/8 — SP7-3
/o8 [ 574 >
.‘J_ . : | | -
— SPT-9

—|5P7-8| <= vy ol %o ,.,./, :

= Step for. AN

— l,locw/ /n,u"ﬂvr—c e
1S5P7-7

8/1/85. sh
/@ 4o han!s

ELTM 7[“4' Z”

30w q 10

giar S'/dff‘fnﬁ-.
Crushadifen
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Drilling Log
Project Name WESTLALE Boring No. 0—9/
Project No. . Page of
B4 -075-4 o4 - ]
Ground Elevation G 4g Location Total Footage
See Exlivib T-1 S e E;A s.# -l +5
Driling Type Hole Size Overburden Footage | Bedrack Footage | No. of Samples | No. Core Boxes | Depth TolWater Date Megsyred
SEE BEMARKS | SEE REM ARLS ' ' 7,25 pow & S{TFT  J8I5S
44 | £ o
Drilling Co. wABASH Driller (8) Cﬂh’)//ﬂ /Gorz Fz/dw"""
Type of
Driling Rig.  cm&-750 Pznetration Test SP7T
Date  Aug 5,985 To Aug 6, /985 Fleld Observer (s) _s/o#.is /%Y/bvloc,;r
Py Sample
° ~ ‘-;; Blow or
Depth Description Class. Count Recow. Box No. Remarks
—_ -I_I' ;oi'_,f organic — 5)677‘— (y-\ //p @ // op
] i obr Sa"J] S"/J/ S//’/‘”/"C-, V. /aoJC,a/a -.f/; 5 w/2%s50 /y ?
5 _ Push 458700 4 ‘0 ].
—_t — - -~ — eqS‘/MJ c SAT s
1 &~ bra s /7Ly c/=7 ~aiod ’QS-#G. ] T Trown bid-
j - 7/3 P’
10— —
. . -
cl s G fsandy st some el =
o g =
-’-'-."' 20— G . 5[/'/-/ 5/3‘7, -'J, P/-‘IJA(. ’}V. SDnJ :
4? - :—j
[ R A M' ” - a--aO'vL g u,., L s -ceu
25‘: Gr. sl s/ #’ c 97 , P AJ'AC . -5"/{ w0 o/// /BAB — sP7.; o/ zs’
— Aerowes wvore s /)L’ amear 30 ’
: ,/""- ,. _ h
30— v - e
b g gag v f. sand Josie sodurmbd fo, itk (AN 7A = R
s‘Ja—'“' _ .
-l 235 ' .
] 3/2/3 /‘/’3 = S(f-,j__{_l
<o gty — ] L
do — — - '
J" 77 [7,,2 V/_/D t ,Mc/ aid dewise 3/7/, 9 # ] ser-4
_ /P{ -4 ) c/o-7 fenmies .
- 45 : l:nl/ﬁ&l, B ije 5'1'9"7 ’I—ABJ ’["v\? nnno 4, /lmé . ] /4 .0 :,n,_fA Jﬁ//;y%
T ] 805- 3/ wea — Trene Stert /o/eéev—c,
- ] vnstallahom. 10" scH
— - 14 7 St
50 — = fF40” 2" W foc? D
— I )| prpe ,//u,/s -Lﬂemocfad
_ - . schedu’s 50 4 scl 2p
5 — ] = §<reoy G°° ks foy
5: ] =Ty /:,’.au[/vvb,’
— = 8/6/25. Grout + avls
60: - Frmrsh @ Y00
€5 — -
1.0
!
090280 Burns & M<Donnell Form TS-GT-2-1
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Drilling Log
Project Name Boring No.
WESTLALE O-90
Project No. Page of
84 -075- 4-o004 /
Ground Elevation Nyy A Location Total Footage 2
See wpbipih T-| See Egbiefd I -1 7
Driliing Type Hole Size Overburden Footsge | Bedrock Footage | No. of Samples | No. Core Boxes | Depth To Water | Date Measured
3o 0, d 4 Aarr| ¥ g 3757 ' 377785
JP J\n, UGS ¢ 46 / 9 (-4 -7 / /
Driling Co. w4 BAS 4 (juésuqlaa, Cov,s/mc/,',., Guipany) Driller (s) Gary Holes G‘"I Feldmany
DrlingRig. <r7&-#50 lﬁﬁi@éuon Test SP7
Date Au €,1985 To  fug 7,1985 Field Observer (s) Stathis Pay/'a/u:is
Sample
Blow or
Depth Description Class. Count Recov. Box No. Remarks
i .72 5"'"41_“"" st g heewn, dauwp ] 12210 Short-drflin
- : 47 50/.'J nn{fgr
5 3 8r Gy mollld sl sitdy choy, ds /) igfy .
— el —~SPT- /
3 iyl oty demp, - o (e EFED i b
:. — - - : S re ,.." "“‘*-Q
/O : ’?r. S/'/-// %’M ‘)anl, /oo;a 2/34 /2/8 =~ sp7-4 4 1:?
/5: B 5/..5‘:‘/7? 7[/»8 _gana/, "-IC/H clcn;'e _5/‘7/7- /2/8 - SPT-3
_— . f] — - .
\{ZO — —
- Some W qéave_ 3/6/7 /o//g — ¥°7-H
25 B, sl s/ ‘e Fo ,m.elvuq sand ,deuse, —
= Br. sl.s & J e shelia | /7r® —5P7-9
307 Ty brewy e boconrse sand nd e sz | #hg [ Sorr6
._'_35: D 67 5:’/6« V. [ine .somzl losse 5/3/3 24,8 — spr-7
40 :DK.GV 5:'/ C/ , ,«aél'J/,_ V. uéa:z P/Q_S‘74C D/, ] 597/// /Z “« c[lr— .
— 7 ¢7 ‘7 w 7 /, /9/3 — SP7-8 ‘”'(7 Al 071 4.o ’ mods]
— . 2 - - / _/ i
] - ) -,) Pt s B «-/ -
— Pr G.e ‘/ "‘ZI JVN. }:MJ Je—-;g / 4 — '-.-,, A
£S5 - 7 17/ sv-s.s ) N )
T Ermesiont, /" ‘WS" 'SVP:Z. }:g'Joa}.f/eU':ﬁ':ir)rar;ure_ //.J/H') --~5P 7 8/,1/35 “”3' R
— Bos & #6.9% . il . & 425
So : >, : dCi &
. Foha! bipe /PWJH, so™-54" : . P ke ) "OI’J' /o
— Prgaeoe, L‘ v Ay 4 F‘Ll, ,,74’/14\-4) C.5. —] s 7Lrv 2
55: . C : SO i oy /o
— . — 5 r2( \5"‘“ 7L}"<+“*"ﬂr
: 7;“:-#'3/\1]-—:{“- : J)‘O"I)(;u_
6o - Pre toes L, ‘J'i b 3?'[ —; 2 ’ — Pise Groad ',U/'“ re & &
. NS . 1150 Bowwve wp cocfn
£5 = | =
—] ] -
Z —
090280 Bumns & MDonnell Form TS-GT-2-1
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Drilling Log
Project Name Boring No.
WAE STLAKE D-72
Project No. Page of
Yf-078 - 4 -voFf ! 7
Ground Elevation Location Total Footage
475‘137 su E,{L;’a '-J_ I:‘ 1 /q-gl c
Drilling Type Hole Size Overburden Footege | Bedrock Footage | No. of Samples { No. Core Boxes | Depth To Water | Date Measured
SEE ) sEL -—
pemarks | Yg" | 143.& | 0:0 /7 O \|pemagxs
DrilingCo. 3UBSURFACE COWSTRUCTO RS (WABASH ) Drller(s) DorL THoRNTOAN , ODEAN
Driling Rig. ACKER MP-5, TRUuck ;z?;:;ﬂon Test STANDARD
Date Y-F-25 To 4-//-8% Fleld Observer (s) G ERNSTIMNANN
Sampie
Blow or
Depth Description Class. Count Recov. Box No. Remarks
- - 4" soLid Ausers
| T LtIGHT G RAY. 8ROWr SAMD And . o' To “0.0°
— ’ -
T GRAVEL (3" MAK. DIAL), -
Z 4 n
- GrRAY AND BROWN GRAVELLY sAND, -
3 { SOME sSILT, LOOSE 70 MEDtUM -
:DEUSE,MOlsr (‘:ILL\ :
4/ 5 SLIGHT LEACHATE- LIKE ObOR E
_ ]
S 5 5.0
— , 9" —
- 5/a/6 18| 1551
¢ 3 3
—1 —
_ G5 ]
7 ]
& 3 -
. 3
T = -
/O : 10, 0
_ Y&l —
— Z e —
— /3/3 IBM __55'2
1" | -
. ’Ict/—
— BROwWAN SANDY S1LT, Lbw -
— PLASTIcITY TRACFE GRAVEL -
/3 7 Loosw ’ ’ -
(e 0
096280 Form TS-GT-2-1 .
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TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Drilling Log (continued)

Boring No. D- 72 I
Project Name WEeESTLARKE Page 2 o 7
Project No. 4 - O2f - 4 - Oa4 Date % - 9-8% I
Log | RCore Box or
Depth Description Class goﬁ",‘,', &efg:; saﬂ‘g le Remarks
: — |
71 BRowAN SANDY S1LT, oW -
ISHPLASTICITY, TRACE OGRAVEL, 5/
1200SFE TO MEPIUA DENiE’ MmotsT .3/ c* — I
_.(- 5 __.‘ —
s oJWF ) J& | 8| T55-3
- fc.5] I
/7 5
/9 - I
- -
— —
19— — I
20 268 I
] 3 ’" ]
- /5 g —1ss-4
21 71 1g| 3
_ G ]
- B
22 E l
23] - I
24— - I
253 bl
. </ U -
_ 5, Y 1s5-5 I
< % | 1e7|
- A4
272 - I
225 = i
Y- - I
— -
30 20,6
- 57 P e I
- 15 —
. = —|s5-Ce
— c/ lau 1

111479
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TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT

Drilling Log (continued)

BoringNo. D -7 2
Project Name WESTLAKE Page 3 of 7
Project No. §4- 079 - - 004 Date -9 -85
Log Bl RCore SBox tl)r
Depth Description Chass |Count & Loss “No, Remarks
T BROWAN sAmDY ST | 1w 1 155-%
] PLASTICITY TRACE GRAVEL, LO0SE =
}2: To MEPIUm DEmMSE , MOIsT -
33 BARK GRAY siLTY CLAY, mMmedium 5
>% o SLIGHT LEACHATE: Lixe oDoR -
] .
35 RS
= A L
1 7/ —h :5
] 3¢ 5]
- -
37 — —
385 GRAY FINK TO mMEbIUM =amD, -
] Mo\sT _]
39 5 SHTURATAD
] —] MATERI ¢
T Gy siry Fine o mEbren | S oumrens
“o 4 SAND ; MeDIamn D MNSE m e " '/c,_q @ RoX. 39.5
O] sATURaTzD ’ /u/ g
4¢3 7| 187 3
I by, SIOrPE D Y-9-g4
42 =2 - RESUm By «~io gy
— ] BECAN WASH BOR 1A
] ] ' 6
33 . - — ] - w/ 37" TRi-cong
3 —] BIT ANP BEpNTop e
] 7 Mup @ 40,0-,
44 —| GRAY FINE TO MEDIUmM sAND, -
— TRACE siLt, DEMNSE, SATURATED -
] —
f" : "5';
= 1 3
7] A :ss 7
= M=
_] 5]
497 — i~
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TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT

Drilling Log (continued)

Boring No.

D-72

Project Name WESTLAKE

Page <

ofq

Project No. g<-0O9¢ - % -004 Date - 9-P5
Log Bl RCore sli'ox cl.\r
Depth Description Class c(,ﬂ",:'t &efg;'; &n: ¢ Remarks
— GRAY FINE TO MEDIUM SAND, tRACE| j
0 s.T, DENSE, SATURATED ]
79 - — — — — — — =
1 BROWN FINE TO cOARSE SAND, —
A ]
sp 3] VEAY DE J$E’ < ATLIRATED . 5
j % I,” iss_,q
51 2G| 18" |
: glt
52 i -
] ] 1
$3 % -
5‘1’ : :
55 -
_ ]
. .
5¢r — =]
57 < -
= =
58 — -
57 3
GO E . 704_/_‘
= 5 || 2
— P Téu —ss- 1
¢l = 3% -~
] 61 5]
Gz -
= =
3 -
= -
111479 Barns & M<Donnell
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TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT

Drilling Log (continued)

BoringNo. D -2
Project Name WESTLAKRE Page 5 of @
Project No. -015 - 4. o=% Date ¥ - F- 85~
Log Bl RCore Box or
Depth Description Chass CO?,v:t &efg;l; Sam?. le Remarks
~ BROWN FINE TD cOARSE SAND, —
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bé - 7]
o719 — — = = = — -
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7/ : 3¢ 18 -
] [74.5]
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-] ]
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80 : ‘S ‘50’:
] ﬂ 7.. —
- . E'-' :55-13
87 - 3 .
] 31 5
. 111479 _ Barns & MDonnell Form TS-GT-2-2



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Drilling Log (continued)

BoringNo. D -%2
Project Name WESTLAKE Page (o of 7
Project No. §€-07y - - 04 Date 4 - 7~85
Log 1o | Heuey S
ow .
Depth Description cfars; Count | & fgs, Wg e Remarks
— -
T GRAY-BROWN COARSE TAND, ]
93: SOME MED UM TO FINE $AND -
- MEDtUM DENIE To ’ -
9‘7-_ VERY DEN;E‘S}\TMRAH:D ]
- .
] i
25 — -
. -
8¢ m
e7 - 5
_] *
o — — — — — — — n
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111479 Barns & MDonnel)
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TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT

Drilling Log (continved)

Boring No. o-72
Project Name WESTLAKE Page 7 of 9
Project No. f4-015~ T -pof Date 4. -85
Log Bl F‘Core S:Baox ?r
. e .
Depth Description c?arss Coz\:‘vt & fg:, ﬁ‘: ¢ Remarks
] =
joo— GRAY-EROWN COARSE SAND, 1p0. &
1 20ME MEDIUW 70 FINE SAD, 'y e ]
7] OENsE 2| 2| oy
101 — 10! -
- 26 ]
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102 - -
— ]
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114 3
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/& —
111479 Barns & MDonnell Form TS-GT-2-2
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TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT

Drilling Log (continued)

Boring No. D-vz

Project Name WESTLAKE Page =) of 7
Project No. 54 -0 - & -0o 4 Date &y - - 85
Log Bl RCore sBox tI)r
ecov,
Depth Description c?arss CO?.vr;’t & I‘.:oss a&“g e Remarks
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TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Drilling Log (continued)
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BoringNo. [D =72
Project Name W E STLAKE Page T of ¥
Project No. ,q ‘/'015"4 ‘w"l Date - P- s
Log Core Box or
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Depth Class |Count |& Loss No. Remarks
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' N Drilling Log .
l Project Name ° Boring No.
o ~ WESTLAKE D-73
: Project No. _ Page of
1 . Bi-oT5—d-004 _ 1 g
Ground Elevation Locatio - Total Footage
: <50 ,70 " ® 4.2
l Drilling Type Hole Size Overburden Footagé | Bedrock Footage | No. of Samples | No. Core Boxes | Depth To Water Date-Measured
e i SEE —
Sasy 479" 118.2 /12 16 0 REMARKS
l DrilingCo. S UBSUREACE CONSTR keTIoa (WA BAsY)|Dlers)  GARY MILES .
L4
OrilingRlg. CME 750, ' ATV e O onTest STAMBARD
, Date “4~-15-~ 85 To 4 -~18-8% FieldObserver(s) G L EM ERNSTIEARN 2/
I Sample
Blow or
Depth Description Class. Count Recov. Box No. Remarks
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TECHNICAL SERVICES ’ l
EOTECHNICAL DEP TMENT 3 oql* .
° AR Drilling Log (continued)
Boring No. P~ 3 l
Project Name WESTLAKE Page 2. of &
Project No. 8({- 075~ IZL‘M"’ Date 4-15~85 '
o Log | 510y | Rezar Samete 0
Depth Description c|°a'ss Count | & Loss N;’, Remarks l
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T MEPIuM DENSE  SATURATED | 3 l
25 : "Fslo__ ~
= %, = i
2¢ 2 Az| 18| 555
- _]
- : Pé .S ]
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TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Drilling Log (continued)

Boring No. D-95
Project Name WESTLAKE : Page = of 8
Project No. 84— 4£75- Y -004 Date b-15-85
Log 81 RCore sBox (l)r -
"| Depth Description cﬁ,';, CO?,V,‘,'t &efg;'; aﬂ‘;’, Remarks
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— —
_ -
?3 j ] ‘v
3y — -
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. 1222
27 ? ]
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TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Drilling Log (continved)

Boring No. D - '9'3
Project Name WETULAKE Page & of g
Project No. '8‘-, -01c-Y - poY Date “4—15-85
' Log Blow' ﬁ%(::':v SBa?r): ?;
Depth Description cgs; Count | & Loss N N",’_ Remarks
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— SAND, TRACE GRAVEL, mEDIUM —]
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TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT

Drilling Log (continued)

Boring No. D-73

Project Name WESTLAKE _ Page 35 of B
Project No. jl/’ 0'75'—- "/’00"{ Date 4~ 15_8%5
i Log BI Ra"e éBaox clwr
Depth Description Class CO?,v,:t &efg:, R.‘é’ ¢ Remarks
4% -
- GRAY Sy Fewe sAtuD Somg -]
— S(\TY MNNepDrUsmn SAWD 55-\“3 —
%7 1 DENNSE Yo vE RY p:mse .
1 sAaTuaaTeEp —
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7 -
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- Z. e S
7r {3 18 ] %"ﬁ!
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7% - 3
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TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Drilling Log (continued)

Boring No. D-9?3
Project Name WESTL AKE Page G of 8
Project No. 97-— 07¢-4d —dO"I Date 4-15-8%5
Log BI R%OI’E sBox <|)r
Depth __ Description c?arss CO?,V,-‘,’t & fg:; aﬂ‘g € Remarks
53: FINE YO cOARsE GRAUVEL _
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87— -
= -
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70 e
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TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Drilling Ldg (continued)

l : _ -| Boring No. D-?3
TProject Name WESTLAKE : Page 7 of B
- " “ i (-'
l -« |ProjectNo. o ?"f -01C-4-004 . | Date “4-~1%5 -85
Y Log Bl l:‘Core gBaox or
: Ddnth . : Description Class Co?x‘:t &efg:; ﬂ'g.'e Remarks
' - ~ =
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" 1 67 -
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T Fivg T aRsS ZAJVEL, gom =
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Drilling Log, continued
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ENGINEE RS - ARCIITECTS - CONSLLTANTS

BoringNo. D-97
Project Name WESTLAKE Page S of 3"
ProjectNo. 4~ 075~ L ~004 Date 4 -15-8&
Log Blow Core [ Boxor
Depth Description cf:“ Count gefg; Sa;::le Remarks
] orRAY CcOARSE SAPD AaD Lirit “lsg ()
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— -~
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R 3 pulled back”’ 4
O . o' and  fne -
te37 7 Nole CQNo\Fso.*J
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Drilling Log
Project Name Boring No. 3
WEsTLAKE D-7Y
Project No. Page of
g4-015-4-00y 1 7
G d Elevati L Total F
round Elevation 2 L, 2. (g 8 ocation [+] ootage 10 7‘ 0
Drilling Type Hole Size Overburden Footage | Bedrock Footage | No. of Samples | No. Core Boxes | Depth To Water | Date Measured
: SEE
ey 372" /08,8 o2 45 o REMARKS —
DrilngCo.  SUBSURFACE <CONSTRUCTORS {wagasn)|Drlerss  GARW MILES
T f
Drilling Rig. cme 250, ATY . Pzz::,‘,on Test STALDARD
Date 448-85 To Y-z 35 Field Observer (8) GlLEN) ERNSTmNAN N
Sample
Blow or
Depth Description ‘| Class. Count Recov. Box No. Remarks
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- -_— 5 o' vro &~ 3
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TECHNICAL SERVICES I
GEOTECHNICAL DEPARTMENT Dri"ing I_og (con[inued)
Boring No. D- 94’ I
Project Name WES TLAK E Page 2. of 7
Project No. i‘/’ﬂf— ‘-/—00\/ Date L-(8 -85 I
LI Log Bl F*Core $Baox or
e .
Depth Description Class Co?l‘:'lvt & fg:s I'\‘|1¢':J.Ie Remarks
- - I
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Jo o VERY pENSE, SATURATED % g’ :ES-3
17 -
E I
18 = =
] =
19 = - I
20 - 10- I
= Z |, -
— S R e P
21 3 3| e | I ]
— 2'1; :
22 5 -
1 i
23 —
— — I
24 - .
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TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT

Drilling Log (continued)

BoringNo. _D —9%

Project Name WESTLAKE Page 3 of 7
Project No. 9"/' 07.5” ‘/ 'ON Date 9‘/3 -8¢
4 Log Bl RCore sBox or
‘Depth Description cf;rs, CO?,V,:t &eESZ; ah“.?_ le Remarks
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— FEW COARSE SAwD _'_Eqp‘f,[/u re “ &8
327 2 rHi k)  mEDIUM pENSE, _
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TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT

Drilling Log (continued)

Boring No. ﬁ -9y
Project Name WESTULAKE Page 4 of 7
Project No. Z‘/- 07 - L/— 005/ Date &-18-85
4 Log Bi F‘('fore Box t')r
Depth Description Chass cgﬂv,:t &efg‘s'; Sam: € Remarks
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£y — 3
] —
_] —
ELY - —
] _
56 -
1 erAveL s¢Am 57.0° ro 57.87 j
57 :1
_] _]
58 i
yq -
] _
] _
60 - <-Olv
_ Ty —
- -~ ' —
&1 ] o | & | Hs.
= — | 1gn| =42°74
16 L
~ wg
¢z _
Gz 3
_ ]
: pu—
: 7

111479

Barns & MDonnell

Form TS-GT-2-2
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TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT

Drilling Log (continued)

BoringNo. 2 — -3

Project Name WESTLAKE

Page

re of 7

Project No. g‘{‘ 075—" 4_@"’/

Date

“-18-g5

Depth

Description

L
o | Blow
Class [Count

Core
Recov

& Loss

Box or
Sample
No.

Remarks

"
S

SATUR ATED

)
~

NN NI N NN N N N N NN R NSRS RN NN NN Ay

&
©

™
9

70

71

7z GRAVE L

73

7%

rd 4

77

N

3

©
o

>

GRAY cOARSE SAMND, SOuE MEDIuA
SAND, MEDIum DENSE TOo Drpusk

GRAVEL =Eam 67,0 Tp 67,4 .

J“aﬂh\ »2’ To '72,3}

’

?

%o
-

22

6"

——

'8//

2l

I
Y
e

NN IR NN AN NN

1SS~ 2

N

=aiENE NN NN RN RN RN AN

SC~-13

NN

STOPPED 9-/7-8F5
ReSU .7 s 4-23 .54

111479

!Burm & H‘Donncl.l

Form TS-GT-2-2



TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT

Drilling Log (continued)

Boring No. D ~-74
Project Name WESTLA RE Page G of 7
Project No. 8‘1- 075 ‘/mox[ Date 4-/& -4
N Log Core Box or
.. or Biow [ Recov. Sample
Depth Description Class |Count |& Loss No. Remarks
—} 6RAY <OARSE SAWD, SomE ]
@3 MEDYY M SAND, MEDILMm DENIE —
_:} TO DENCE , SATURATED _]
89 5
. -
85 -
] ; , _]
8(.:‘ GRAVEL 3EAM 86,0 To BG4 =
87 ]
— GRAY FINE To COARSE SAND, ]
g VERY PENSE, SATURATED -
= =
37: .
- -
72 9 siuTy SANMD sEAM 9.4 1o 0.9 2z =
= b [ Tss
7, 3¢ 18" 14
7 3
_
927 =
- -
93 3 -
7 -
94 -
- —
Ts -
- .
7¢ = -
— —
97 -
98 - -
- _]
111479 ’ Bums&l"l‘Donmll Form TS-GT-2-2



Drilling Log, continued

S.

Boring No. D-7%
Project Name WESTLAKE Page 7 of 7
Project No. B 0254 -toy Date ¥ -/8-p4
A : Log Blow Core Box or
Depth Description C‘l,;s Count golfoo:u sa&n:le Remarks
190 JGRAY FinieE TO toRArss 34D Lo -
T ucey DEm=zE , sATURATED I 1792
- <8 | ¢« | O
_ e Bavoll _iss-ig
10} 4 27! 19 -
102 7 -
7937 -
104 _
] _]
)05 — SFoPPEP 9-22.8%
—— —1 s
- - RESUMED wv-24.3¢
/06 - 3
107 3
— —
- _— = = =
— RAVE. —
108 GRAVE L. — A 27 Pyc, Flash-
7 - yoiaT , Threade]
. - (‘buflc P.ezone‘(er
e TMESTON E — was astalled To
_ ) _ 1067,
- roral DEPTH 10 7.0 — 201.9_( ,010
}/O-—l — ma C)'\‘)'\“C 'f)lo'tfﬂ
. - SCTRA
- - Holte C.-)Iiaf'S-’g 1o
i1 ~ : 2 z;r' f’k =t P ‘.
j : Bg l\foa--“’“e Fe’(e’tg
— ] 8’ 10 G¢,
1t2 — -7
] — Grout <9’ to
— — Swrfece ,
)73 -] water level
'j ] l"‘MQAc A‘L‘?ﬁy .q{:;w_r-
_ | 'I\CTAI{AT‘:’\.
— ] Cels below To,p.
7 I T.0P s 4.0° okove 6
175 3
051281 Burns & MDonnell Form TS-GT-2-2
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AR

=

f

Drilling Log
Project Name Boring No.
WESTLAIKE D-~9%5
Project No. Page - of
89-075-H4-00y
Ground Elevation <453, 0(7 Location Total Footage
Drilling Type Hole Size Overburden Footage | Bedrock Footage | No. of Samples | No. Core Boxes .| Depth To Water Date Measured
sEE
RemAapt< .
DrilingCo. S URSURFACIS coauSTRUCTO RS (wAarasy)YDWeris)  GARY JOHANYI NG
T f
Drilling Rig. CME 55, TEUCK p?r::t:amn Test STANDARD
Date < — 22.-85 To Fleld Observer (s) &S, ERNSTM AN A
Sample
Blow or
Depth Description Class. Count Recov. Box No. Remarks
—_ : p—
JéravE - ¢ HoLrow
, 3 _ AUGERS o' Ty
— DALY Bkows/ sAHD Arip GzAUEL - 207,
— MotsT (Ficd) I -
2 4 .
3 .
— —
4 3 -
< 77
Z 2/L/9|8" :ss
e ' — —
¢ 2 18 o)
_ G-5_]
7 -
_ -
& 1 — —_ - =
- ]
— EROWN To BrAck 5 L.T' SAND . —
7 Jdevwd 6laus . URRY LOOSE, -
mIFAT RS o ' .
/o : ’0: ]
] o " ]
— 2/3/2] L1
41 3 A Ml e
- {5
iz 4 —— —_ -
— BROWN FINE SANDY ST, LoV ‘:]1
J3 PLALTI<TY vERY L00SE, 9
ST O moisT — SATRARTE D BELow _]
T AaerROX. 157 : ]
090280 - Bum3&M<Donnell Form TS-GT-2-1

-



TECHNICAL SERVICES l
Cc il .
GEOTECHNICAL DEPARTMENT Dr|"|ng Log (cOntaned)
Boring No. D - ?5' .
Project Name WESTLAKE Page 4 of
Project No. /)7'-/' 075 - 00 o Date ¥-22-8% I
- Log 8] Rceore Box or
Depth Description Chass co?,v,:t & fg:, Salr\m)'le Remarks
T BROwWN Fing sAADY ST, Lo _ “WATER LEVFL l
(s T PINsTICITY, VERY LOOSE, MOIST | T @ I13.¢° BELOWw
T SATURATED BE(OW 4APPRIX. J5° < - G TEIZ o
- 9% /7 . . %-23 -85 (Horre l
Jo O cA e —55-3| SAT OUERAIGHT
Gj rg _:Flt-.i CEIY G
] J¢ /5] PRILLED 207, I
17 51 -
: —
| BROWN F/WE 10 mED UM SAND, —
19 1 LopsSE T2 MEDIuMm bensSE ] l
] SATHRATE D .
: I/ C" :
3 3/ —-u <54
zt J 7| 18" | 3 I
= 212l i”””’“’ 9-22-93
222 1 ECUumed 4-23 -3¢
_ _ SET 45" TaaG
— 3 AND BEGAN WhsH .
277 _ BPRING W/ =74
] — Dia. TRI-LONR
= ] BiT, l
24 - , 40
T snTY SAwd SEAM 25,0 tTo 251% —]
] izt | O l
25 ] 8" 555
— ?¢,
263 DI 1
Jd-—- - - - — - (14 7
] BrowWN s/ TY Frvg Yo MEDIVUM -
277 5AND, PENSE , SATWNRATED — ‘I
2% - I
. ]
27 s 9.4
= 21 127 | I
303 20 (18" | ss-¢
_ 0.5 l

111479 Barns & MDonnell Form TS-GT-2-2 l
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TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT

Drilling Log (continued)

BoringNo. D =~ %4

Project Name WESTLAKE Page 2 of
Project No. Date ¥-23 -85
Log | FE:om Box or
Depth Description cﬂ,’,, 803",‘,2 &ef8:; s"‘{\.“g le Remarks
32 ZJ8pown SILTY FIRE To MEPIum a.vpj -
— Dsmsc—.) gwruRAfED —
] .
33 -
34 B2
# 3 n dta
- 16 1,4~ | 3 .
-] 23| ., -£S-7
25 18" —
] 25 &
3¢ -
374 o — _
— ——
o O GRAY FINE ro MEDIUM <AND, —
3% 4 mepium DENSE T0 VERY PEWSE, ~
-] SATURAYED -
293 29,
— ’f/ B -
- % g+ | ss-e
40 _ 'y -
7] 3]
“r ] ]
92 —
43 -
%4 bog—
] 9/ <" 1
. - .
$5 3 % | 13| Zss-9
- fis.%]
T FEwW tillv CoORSE 3AWD SEAMS ]
67 : "7’ TO “9, . :

111479

Barns & MDonnell

Form TS-GT-2-2



TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT

Drilling Log (continved)

Boring No.

D-75

Project Name WEST LAKE

Page

%

of

Project No. g‘( - 0 75"' 40!2 "./

Date

Depth

Log

Blow

- - or
Description Class |Count

Core
Recov.
& Loss

Box or
Sample
No.

Remarks

49

50

s

59

4/

&2

1~ Y4

¢f

Al
L
NN N NN N N N N RN N IR I NN NN NNy

GRAY FINE TO MEDIMM SAND
MED UM DEASE T0 VERY DEmS )
SATURRTL) %

G-RAY FINE JO COARSE SAMND
TRACE FIvE GRAVEL PDEVSE

f\ﬁ\:‘

-
o

=N\
\”

5
lg rz

3

9

$5-10

NN NS RN RN YRS IR

=
q

5S —{

LU L L L SR L L

111479

Burns & M<Donnell
Engineers—Aschitacts- Conmuitants

Form TS-GT-2-2
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TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT

Drilling Log (continued)

Boring No. | > R 95—
Project Name WEsTrLAKE Page 4 of
Project No. lol J-077y - Y ‘00'/ Date
\"4 v Log Bl F‘Core Box or
Depth Description C?arss Co?lvr;’t &efg; saﬁ‘c':.le Remarks
¢ — — — — — — =
- .
&7 -
J 6rRaY FINE To_MmEDIium SAWND, _
—veRy PEWSE, 2ATURATED -
po -
w ; z}- 'o”(v:--;
— E-o TZ’I :SS‘lz
] (24
70 2 X o
71 - =
72 crAuRL 1€AM v2.0 -22.2° El
72 - -
74 -
725 —
7¢ - —
] —
— ——— SS— —— —— — — ——— ]
272 / -
. -
—| GRAY cOARSE SAND , SOeME -
2§ 3 MED Y Wm AnD FinL S'&Nb, ]
-1 VERY DPENSE —
79 77,0
- A 77'_
— P 2% —
_ 2 | L _
go 3 ; 1gn | B<-13
- go35]
8) -
111479 Form TS-GT-2-2

Barns & MDonnall
Engineesrs-Architects- Conmitants



Drilling Log, continued

Boring No. D = 9f
Project Name WESTLAKE Page Q of

Project No. gl/- 028~ L/— 0oy Date

Log Core Box or

Blow | Recov. Sampl
Depth Description Class | Count | & Lo Ne Remarks

GRAY COARSE SANMND JOME
MEDIUM AWD FINE SANMD, VERY
bEWSE | sATVRATED

83

a
&

NN N NN NN N I NN NN NN NN N NN NN

CraveEl SEAM 83,5 1o 93.9

Q©
"

) © x
S ~ ©

I NN I RN AR N AR

«Q
<

3

IR AR

~ -711

2 | Z.
“al 18" %5 - 14

~0
Q

STOFPED 4-T3-85
REsuiniD 4-1y4-05

§

Q
~

&

&

)
a2

TRACE oF CoARSE GRpuLL
7505‘ To

O 9
N &€ A

&

BRI NN

NGBWERS - ARCITECTS - CONMATANTS

051281 Burns & M<Donnell . Form TS-GT-2-2
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TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT

Drilling Log (continued)

1°J

Boring No. D - T
Project Name [ ESTLAKE Page /7 of
Project No. H"I'O 79 - 4’00'{ Date
Log Bl RCore Box or
Depth Description Cl%rss c°3‘,',vt &eff,’:,' sah“;’ le Remarks
~| GRAY cOARSE TAXD, SOME MEDIUp 17 72
T AWD FinE SAMD VERY DENsE 23 -
— SATURATED . ’ - 2" 3s-15
’00— (1] —
] 43| 18 ]
7 JW._
Io,:L»MESTONE - o .
] — A - 27 d‘q,/ ’F/usl\-
. TOTAL DEPTHY 101.0° - jonT, Thracdles
102 3 3 cousple PUC
] — 'P"ezo;nj&r' was
~ - ] iasTafled to 104.0"
/1032 3 Boltom 207 s
: - — +010 'V;’!QCL\lh:
] ] clotted screen.
] 04 - ] Hole co llapsed
. - to @2° after
] _| pvc lf\t"*c\“eg(.
/05~ - Grout ¢27 70
. ] surface,
] ] : ’
/0 - : 7’:04P, !s’ 312
= — above 3'00»&1 surfach.
/07: .'/ . l_Ja‘lcr IG‘-VC’
— s \w - prezometer
. - - immed ately ofier
082 — ,nqullq'hc‘w\ “Saz¥y-9
. . 3:00pm s
] ] 1%.7 "~ below T0/R
109 _
/1190 ]
/1] —
li1e 3 4
//35 _
119 ]
HE _
3 _]
-_1 —
111479 Burns & H'»'Dmg‘l! Form TS-GT-2-2



APPENDIX B

PIEZOMETER CONSTRUCTION
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\

051978

Form GCO-1-9

Vented Cap\ _

Material mounded to

ensure runoff

Casing diameter

2‘ ’Achivpo

Backfill material

Neqlt Cemen?

Slotted casing

Length of casing
slotted

Cs

Grevel pack

P r Cher
Length of hole
packfilled with
gravel pack

7.0 _10 22.0 Fefer

Bore hole
diameter

f

Height of top of pipe above .
ground surface 2 Yo 4 FE

<+— Ground Surface

Depth to top
of .
oravel pack Variable

‘L Aggcog ':mafelg
S FEFT OF
BENTONITE PELLETS

Tt
—
f—
——
—_
——
—
S —
—_—
—
Y
b
iy
——
—
——
—
S
——
——1
[
ey
———

L.; . . Bottom of bore hole

Depth Z.Z-O To ”513 FEEr

415 1o 5 ~inches

dae

} Sesoned

Suarns & | Eroireers
Architects
MDonnell consuitants }

Kansas City. Mssourn

PIEZOMETER CONSTRUCTION

RECORD

Piezometer No. TYPI L ):
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.. et [—, . . - ’

TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Observed Water Level Readings Sheet of
Project Name | pct Laikes | PoretNo. gy Gys - < po: HoleNoy_ 50 (o/d N-1) |~
Location Elev. Ground Surtace (G.S.) 9<99.0
N E Elev, Top at Pipe (T.O.P.} or Reference Point {R.P.} Y<3.98
Date Started Drilling Hole ) Time I Total Depth of Hole Drilling Type
_— 40, C —
Date Completed Drilling Hole - Time - Total Depth of Piezometer Footage Slotted
Date Piezometer Installed . Time - %0, ¢ 10.0
Remarks:
Date Time By Whom Depth to Water* W.L. Elev. Remarks
4y ~26%-89 11275 an, P Hustad )E.8 7 tom T, 0.P. 47,68
Gres-62 10: %0 an R, Rolincupn 20097 Ttrom 3,948, ¥>7-0l1
J-8 - ¥ 3*¥8pm | &- Ernst pane £, L2 from T, GE, 434.86
8-20 - &% 5205 pm G. Ernshuonn /9.5 ‘trom 71,0.P. 433.7€ EleeYrie Tape.[nv.der:’cve/ :‘n‘l,c.ifw.)
8-29 . 84 7:150m G, ErnsTmany 20,33 from T.0,P. ¥Y33.15 ' B
10 -3 -8% F:O0F an R Kobhinson 20,9 from  T1,0.P. 433,08 Etectric Tape 9%
10 -26 -89 12255 pm G.Ernstmann 18.80 tom  T,0.P. 434, 8 Eleclr'c Tape )
12~ 14- Qu 12:58 pm -6;f=Err{5"=»ar~t /18,50 from T,0,P, 434.98 Electr.c Tape
2-30-85 T425 pem : C' Ernstionn r5.50 from  T.0P 437,98 sdeel ‘/‘o\"pe
S A S 12:35pm | G- Ernsluana 17,02 from  Ho.P. 436.36
P A A 1770 (ean - Payiates:z 19. 4 trom 7o e ‘el ST
J-w-es — <., l%--/.-.-.'."".'-;.'--:: 19,1y ftrom T.0.p, V2,29 o= Ta',Je '
from
from
from
from

*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.0.P.), or Reference Point (R.P.). .
080679 ?uvm & “?3,2'}!,‘! Form TS-GT1-2-8



TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT .
MIGAL DEPARTM Observed Water Level Readings Sheet of
Project Name WESTULAKE = I Project No. B - 075 - - o Hole NO'S‘ &5/ (OIJ HL-3 )
Location Elev. Ground Surface {G.S.} $9¢ .2
N E Elev, Top at Pipe (T.O.P.) or Reference Point (R.P.) <47, 72
Date Started Drilling Hole ) Time ~ Total Depth of Hole _ Drilling Type
—_ 5.8 .
Date Completed Drilling Hole Time .
Total Depth of Piezometer _ ; Footage Siotted
Date Piezometer Installed Time _ AP 2.0
Remarks:
Date Time By Whom Depth to Water* W.L. Elev. Remarks
“-2¢-89 J1238 am P HusTa d /12,2 from T,0.P Y=<, Yo
§-29-8% 12:49% pm G. Ernstawann /3.0 tom T.0.f <3Y,72
(o~ 27-8% iCI17 am K: Kpbinsgon 1Z.3¢ from  T,0.P. 9459, 36
8-86- 89 SIRG e G. Ernclngnn 19,97 trom T:0,P. Y=32,75
8 -20-84 5090 pm G+ Ernstmang /5S¢ 72 from 5, p0,.P. 4=2).97 Flectric Tupe (waler leve! wogicoaiar
6~Zq-8‘i 10:495 ayn G Erns'fmahn 16« 3T from T.0,P. Y31.373
10 - -8% 9:20 an R. Kolinc,, o oo tom 7,044 931.32 Eleclris Tape
10 26 - 84 12:95p m G.Ernslmann | /S35 ftom T.0.P. 432.37 Eleclric Tape
j2-17- 5% /2—'?5’”“ G, Eensliionn T ,2 from ¥,8,pF, “932.5 Eledr:'c Tape
?) '7/0-95 ZZ?D ) G-Ffi\_;f'l‘.‘.()-i‘.[\ :' ’;9 from T'O’pr 43 5'"’ ;’r("".l 7(‘[,;‘
| Y- J/8-F5 | = |l Gl rnstloionag. 12.00 _yom - ToU T iy S P & - P
[ A S0 /2 2172 pm G Cvansil st Ihad> T .DePe I RTLEY
G- - Gs /! 215 an . ’)(*Y' A la & s ) 3. é& from Ty .7 Lo, oy
£-¢ - €< - Tl e )T, e om gy, Al v Crtelh ZTapce
I A - By, Fro J e,y trom 5, «u S, flectleic Tepe
Il b A A — VA rr.;;, .. .1 from Teu. P <,3)'(>0
from

*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.0.P.), or Reference Point (R.P.).
080679 !B(Ilni_&m'g?_wﬂ! Form 15-G1-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

\

Observed Water Level Readings Sheet of
Project Name WESTLAKES IProjectNo. 8"‘0\’5‘ <~ -0072 HoIeNo.S_Sa (Old HL‘Z)
Location Elev. Ground Surface (G.S.) 2y2,2) -
N E Elev, Top at Pipe (T.0.P.) or Reference Point (R.P.) 447,08
Date Started Drilling Hole _____ Time . Total Depth of Hole Drilling Type
Date Completed Drilling Hole - Time . fata -
S P e — — — Total Depth of Piezometer >5.2 Footage Slgt.edo
Remarks:
Date Time By Whom Depth to Water* W.L. Elev. Remarks

4 -26 -89 11226 am P, HusTad 70.9 from T,0.P, Y26, 18

5-23-89 7:00 am G- Ernstmann /7.3  fom T.0.P- 925,78

G-27-8% 70:S!am R. Robinzon /239 trom 7.0.AP AT

gd-9Y -84 229 pm G ErnsTmana (2,98 trom T,0.P 434,10

8 -20-84 SIS pm G: ErnsTmaenn /13,75 tom T150.R 433,33 Eteelric Tape

®-29-84 10:50 am G, Ernstmann /9.38 from 7y,0.p, 422.%0

1o~ 3-8% F:25 am R, Robinson l¢.5% tom T.0.~ ¥432.59 Efectric Tope

10-26 -8% 12-90 pm G, Ernstmann 13,50 from T.0.P. 433.5¢8 ’- ’

[2 - 19-8% 12291 gimm G. ErpsTmann /13,3  from T.0,P. “43% .8 re '

3-20-85 Z”Sfm G Ernacimann 10,92 from T,0.P. 4Z2¢. 16 Sleel Tape

Y -10-ge - G ErnsTmann 11.% from  T;0.FP. 435, Lp

Y. 26-85 1225 pn G- Era<timann 12,0 from 1,0 pP. 435,08

¢ -7 -85 11:25am St Poyialahis 11.90 from T.0.P. “12<,18

8- &-¢5 — S. Payrolakic | 13.95¢ tom  T.o.r. 432,322 cloTh Tape

from
from

*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.0.P.), or Reference Point (R.P.).
Burns & MDonnell
Engineers-Architects- Consutents

080679

Form TS-GT-2-8




TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Observed Water Level Readings Sheet of

Project Name E<TLn kLS lProieclNo. B <4-075-4-002 HoleNo. S 53 (ord HL-1)
Location Elev. Ground Surface (G.S.) -
N E Efev. Top at Pipe (T.O.P.} or Reference Point (R.P.} 249, 00
Date Started Drilling Hole Time Total Depth of Hole Drilling Type
AR N 23.7
Date Completed Drilling Hole I Time I ol Deni of Frezoratar —r—
Date Piezometer Installed - Time - 23,7 2.0
Remarks:
Date Time 8y Whom Depth to Water* W.L. Elev. Remarks

4 26 -84 | NiZ2am P- Hustad 77.65 fom  T,0.P %37, 25

§-23-84 | 1:05,m G. Ernglaann /1.85 tom T, 0.P. ¥37./5

G- 27-8v 1054 am R. Robrason 11:.9% tom 7,08 ©*27.0G

8- & -84 Z242 pm G+ EcnzTwann 12.62 fom 7,0.p. 434,38

B-20-8BY 5:20¢m G. ErnsThiann /4.3 from T,0.P, 4H43Y. 7 Elecric Tape

8 -29-¢e4 10255 am G, ErnsTmann 19.9¢ from T,a0,p. 434,09

jo - 3-84% G.27am K. Robinson 1$,09 trom Ti0,P. 433.9/ Electric Tape

10 -26-8% 12:35,m G. Ernctmann /4,00 ‘oM™ T,0 P, 93%. %0 " >

2-12-8% 12137!,1.\ G.Ern<siniann 14,0 ~ tom  1,0.p, 432 5,0 . t

3 - 20. 8, 210 o, G. Ecnstoann .67 from  T.0,p, 937,33 Cieel tape

~ - 1&-2C rvoon/ G Evnsliienn 12 from  7,0,p. %3 Q0

4 -24-e9 12221 v G: ErasToan 12,3 from 7.0~ ¥3¢.37

G- 7-8% Nz 356;", S. Paysatakiz 2.2 fom 7.4,2 13617

g -~¢- ¢ — S. Payialanes /4. % fom 9,0 p. 434,52 CIoTh Tape

from
from

*Depth to water noted from Ground Surface {(G.S.), Top of Pipe (T.0.P.), or Reference Paint (R.P.).

080679

Burns & MDonnell
Engineers-Architects- Consultants

Form 1S-GT-2-8
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TECHNICAL SERVICES

CEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet of
Project Name WESTLAKE. [ Project No. B4 - 075 - <1~ 20D HoleNoG_ 2%y fold 36G)
Location Elev. Ground Surtace (G.S.) 9470.0

N E Elev. Top at Pipe (T.0.P.) or Reference Point (AP} 4, >,
Date Started Drilling Hole _ Time . Total Depth of Hole 50,4 Drilling Type
Date Completed Drilling Hote - Tme — Total Depth of Piezometer Footage Slotted
Date Piezometer Instalied _ Time - ‘Yo 2.0
Remarks:
Date Time By Whom Depth to Water* W.L. Elev. Remarks
4-26-899 | ):44pm | R Huslad 34,2 fom T.O.P 426.8
£-23-8% | /:/0pm G. ErnsTmana 34.2 fom T.0.A. ©26.8
G~ 27~ 3% 112715 a.m A, Nocrason 25,95 trom 7T.0-P. ¢ 35,55
8-% -8y Hz15 pm G, Ernstmann 285,75 tom T10.P, 435,25
B -20 -84 Y128 pm Gt ErnsTmann BG4 from T.0.P. Y24, 6@ Eleclric Tape (water level indicals})
g -29-84 1215 pm G, ErnstTmann 36.9¢ from T.9.P Lryy.09
3-27 -4y 10:75 o G. Erpstimagnn 57.2%9 from "T,0,P, 43T .76
Jo- 3 - 24 Itz 05 am R. Robinson 27.19 from T,0,p. 433,8/ E/(’r‘{l‘l.c Tape
10-26-24 J1O:10am G: Ernstpiann 36120 from T.0,P, “32%.80 5 "
j2- 19 -4 48 am G ErnsInmann 26+3 tom T,0,P ¥3%.7 “ ’”
5 ~Ty-87 12 25 b G, Eengiymoanin Ty, 08 from T U.P, 1 3CGe 92 steel ')ape
4y -7¢5-9C S:02 o G Erasluion, 2y, 75 from  T.0.P. - Xl
G-7-¥% 1255 poy S . Pay datakic 2Y.py fom 72,2 %36 .06
g-8-£5 ~ S-Payiatakis TG EE fom  Ti0. P, 439,17 CIoTh Tnpe
from
from

*Depth to water noted from Ground Surface (G.S.), Top of Pipe {T.O.P.), or Reference Point (R.P.).
080679 Burns & MDonnell Form TS-GT-2-8

Enginears-Architects- Consultants




TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Observed Water Level Readings Sheet of
Project Name WESTLAKE I Project No. 84-075-4-002 ‘W"e NoY. 55 (ot/d 35)
Location Elev. Ground Surface (G.S.) 47,9
N E Elev, Top at Pipe (T.0.P.) or Reference Paint {R.P.) <475, /}
Date Started Drilling Hole . Time Total Depth of Hole Drilling Type
R —— % 0.0 S
Date Completed Drilling Hole - Time —_
Total Depth of Piezometer Footage Stotted
Date Piezometer Installed _ Time __ @0-0 3.0
Remarks:
Date Time By Whom Depth to Water* W.L. Elev. Remarks
<-260-8% /72%0pm P HusTad 28.0 from T:0.P. 4327,/
£5-23-8% | 9:15,pm G. EcnzTwmann 37.9 tom T 0,P 4%437.2
G~27-8% 17:20am R. Robinczon 38.902 rom T.0O-P 437.08
g- 8 -84 2200 pm G. ErnsTinann 39.55 from T70,P. 435088
8 -20 -8¢< 4:29 pm G. Eraslinenn YO0+4  from  T.0,P. “43%,7 Evrectrie Tope
8-29- 8y 10:20am Gi ErnsTmann 4(.13 from T, s 433.97
Jo~ 3- 8% 11270 a p R:. Robinson 47.1£ tom  T,0,F. 433.95 ElecTric Tape
10 -26-BY 10:02 am G, ErnsTmann 90,20 oM  T.p.p. 439.90 ‘“ ‘
12 -19-8% (12495 anm G -ErnsTwann 90,2  from T.0.P. 934,97 ‘e ‘e
3-30-8% 1220y e G. Frostimann 27.32 from T.0.p. 437,27 sTeel “ape
L.t -l e S5am G- ErnasTmann 8.3 fom T, A 76,y 7
G-7-%<5 1750 pm S PayioTak s 38,52 from  7.0.P. Y36 .58
£L-8-8Bs - s. Pay Vo ek 1e 4,73 fom  T.0,p, &30, 37 Clev) Tape
from
from
trom

*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.0.P.), or Reference Point (R.P.).

080679 Pums_& H‘Donncll Form 1S-G1-2-8
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TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Observed Water Level Readings

Sheet of
Project Name WEST LA KE ProiectNo. B4y 976 .4 -0 HoleNor &6 (old 39)
Location Elev, Ground Surface (G.S.) 475, 1
N E Elev. Top at Pipe (T.0.P.) or Reference Point (R.P) 4, 52 24,
Date Started Drilling Hole - Time . Total Depth of Hole Drilling Type
Date Completed Drilling Hole - Time - Gl
Total Depth of Piezometer Footage Slotted
Date Piezometer Installed o Time . &l. 2.0
Remarks:
Date Time By Whom Depth to Water* W.L. Elev. Remarks
-2 -89 | ):2Cpm | £ HusTad Y1.95 tom T.0.P “436.95
4. 25-8% 810 am G+ Ernstmann 41.5 tom T 0,P. ¥36.9
4-27-89 17:2% am R« Robinson 41, 7 tom T,0.P. 436473
&-8 -84 2°S5 pm G: ErnsTmann 43,349 from T,0,P %434 ,06
8-20 -84 34655 im Gy ErnsTmany, 9449 .0 ftfrom T.p.P. 934, 4 Erectric Tape
8-29 -84 1022 am 6. ErneTmann 44,86 from T.0.P. 433.5¢4
10« 3 -8« 11275 am RiRobeason Y%,97 trom T,0,P. 433,473 Electric Tape
10 ~26-8Y4 Fis7am G.,ErnsTmann 442,945 from T1,0,P. 434,94 “" “
12 -19-2¢% 11292 am Goe Eenstimann 9%, 0 trom  y,0.P- 439.9 i i
2 -~30.9% 1:25 pon G. Fenstrronn 91,42 from T, 0.p. 9436 .78 Steel 'rﬂpc
Ly-.2¢.85 G598 am G EensTonann 4217 from  T1,0,P. 43e.23
G -7-85 2195 pon S. Payiotakis | 42.1 fom  1,0.P. 426. T2
8-2-p5 — s. Pa\//u‘za.'\-{_g 4 43 trom T, 0, P «32.97
from
from
from

*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.0.P.), or Reference Point (R.P.).

080679

Burns & MDonnell
Engineers-Architacts- Consutents

L'orm TS-GT-2-8




TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Observed Water Level Readings Sheet of
Project Name WEST LAKE Project No. B~ 0TS — 24 - 002 Hole NOI‘ 56 (o ’d _(/0)
Location Elev. Ground Surface {G.S.) 97,5
N £ Elev, Top at Pipe (T.0.P.} or Reference Point (R.P.) 4$80.45
Date Started Drilling Hole Time Total Depth of Hole Drilling Type
Date Completed Drilling Hole — Time — G o- o
- - Total Depth of Piezometer Footage Slotted
Date Piezometer Installed _ Time . 0.0 : 3.0
Remarks:
Date Time By Whom Depth to Water* W.L. Elev. Remarks
< -26-84 1:30pm | £ Hustad 3.8 tom T.0.P 4937.0
5-24-84 2,00 0m G. ErnsTmana “4%.2 trom T,0,.P 437.2
G-27-6% 1135 am R Robinson 43 .58 trom TP 42615
8- €-¢e¥ 2545 pon G.Ernstmann 46,29 trom  T,0,P. /35,1
8-20-8% 4710 pm G. ErnsTin ann Y%.t5 ftrom 7,0.p. 424, 3% Etectric Tope
8- 29-84% 10:30am G, ErneTmann “YG.€! from T.0,P 432,692 -
JO- 3 - @y 11221 am Ri Robynson 947,02 from  r.0.p. 433,98 Eleclric Tupe
10 - 26-8% 750 am GiErnstinann “4¢ 100 tom  1p,pP. 439.50 . .
12 - 19-&£% 11:35 am Gr ErncTpuann 46,0 from  T,0pP 43%.5 . '
3 -20-8 1215 pm G: ErnsTimann 42,59 fom  7.0.F. 436,92 sleel Jape
q - 25-87 Q40 am G.Eraushuann yy oy from  T,0 P Y3IC.YG
G -7-85 1290 p S« Payiatabis 4.3 tom  T,0.pP. Y30 ,37
4-8-85 — S Py seteckss HE A tom  TL0,P. y24.09 v Tape
from
from
from

*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.0.P.), or Reference Point (R.P.).
Burns & MDonnell
Engineers-Aschitects- Consultents

080679

r | 4

Form T8-G'1-2-8
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TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Observed Water Level Readings Sheet of
Project Name WESTLAKE l Project No. - D75 %- 0072 HoleNo. 7_ g ("o/cl v-z)
Location > Elev. Ground Surface (G.S.) 4494.9
N E Elev. Top at Pipe {T.0.P.) or Reference Point (R.P.) <, 2, e.¢7
Date Started Drilling Hole Time Total Depth of Hole Drilling Type
Date Completed Drilling Hole — Time — 432.5
S Sy PepraTh : — : Total Depth of Piezometer 43.5 Footage S/loge:! o
Remarks:
Date Time By Whom Depth to Water* W.L. Elev. Remarks

4-.26-59 J:2e pm P. HwsTad /2.55 tom T.O.P. 936412

5 -24-8Y 2:20 am Gi €ErnstTmann Je.7 from Ti0 P <35.97

G~-27-8% 11:55 am R. Robriagon /2,92, tom T,0,P 435,75

-8 -84 235 pm G« Ernstrann 19,68 from T,0.P, 433,99

®-20-8% /098 am G. ErnsTmann !5+ 56 trom  T7i0:P. 433.1

g -29-84 2:15pin G, Ernslmannp 15,84 from T.0.P, fxe.82

g-29-¢4 12:45pm G. ErnstTmann 1G:1¢ fom r,o0.P. 432.5)

lo-3-84 ll'>27am R. Robrason /636 from T.0.P 432,30 Crec.e Tope

10-26- 8Y D 47am G, Ernstmann (S 45 ftrom T,0.P. ¥33.22 ' .“

12 - t9-8% 11:7/8am G, ErasTinenn 159 from  J, 0, P. 4323, " o

Z-Z20-8r 1297 pm Gi Ernstaonn 12,00 from T1,0.P. 435, ¢7 <stee! Tape

4 -25.05 109/ am G. Ernstwan, (3,42 from 7T.0,p. 25,08

G- 7-85 1275 pon S- Payratav,c | 1250 fom  T.c.o, “43s5.17

8-9 -85 —~ S-Payiolakic | y5,97 fom  J.0.p. 432,30 Cloth Twpe

12.-13-2¢ — M. Felo 1v.493 fom  7,0,p. <3 9,2% E/oTric Tape

5 -20-8¢ — M, o 75,92 from  y,0,p. 432,78

*Depth to water noted from Ground Surface {(G.S.), Top of Pipe (T.0.P.), or Reference Point (R.P.).
080679 Burns & MDonnell Form T5-GT-2-8




TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Observed Water Level Readings Sheet of
Project Name WESTUL A KL Project No. B4y- OV -~ 4-092 HOIBNO'S‘GO /olal 5‘23
Location Elev. Ground Surface {G.S.) $43.1
N € Elev, Top at Pipe (T.O.P.} or Reference Point (R.P.} 496, 930 ) e
Date Started Drilling Hole ) Time . Total Depth of Hole Drilling Type
N 21,0
Date Completed Drilling Hole Time
- Total Depth of Piezometer Footage Slotted
Date Piezometer Installed Time 21, 0
Remarks:
(1Y TP = 496.92 prior to (4/17/85)
(2) 0P 976030 b€3|ﬂh|n3 4/ 17/85)
Date Time By Whom Depth to Water* W.L. Elev. Remarks
4H-26-8% afternoon P. HusTad /0. S from 7.0.p. (") 73¢.28
5 -24-64 - 8:Y0 am G. ErnsTmann Jo,7  from ro.P,“\ “34.23
G-27-8¢4 1097 ain K, NelLigson 12,02 from T'arp—('\ 43‘/.9’
8' 9‘9‘( 2'-12 PW\ G Erncfmann 12-9‘1 from TIOIP-L’) ‘/3$qu
8-20- 84 10492 am G, ErnsTmann 13,74 from T:O.P,(') 433.79
8-29-04% 12202 pm G. ErasTmann /4.4 from T.D,P.(l) 432,53
JO-3-8% [1:36am R. Robinzon 19,70 wom  1,0.¢") | 423,23 EfeTric Tape
10 -26- 89 990 am G. Ernstmann )3.95 tom T.0.p.() ¥32.78 " ”
; P XA B o
12-19-89 | Mii2am | & Eentlumann |* (3.7 0)om  yopl)| 9222 |1 el i S ‘;’i?Z;'ﬂ oun
- 30-85 1237 pm G -EensTmann X 1./7 tom  G.s, AT 51”/ T“ij ﬁﬂffﬁ' 'fnza-t ﬂi'slu'r(’
’/-|‘7‘95 J1:09 am G -TrasTmann 10.% from T:O.'),(Z) 4235, G0
l"_g$ ’0'—3, ar G; EI”S7:)!K{;;I’ ,0,9‘2 trom TI a'P.R) 735/?8
G- -85 2:30pm Lo Payrglakee | g2.06 Mom TRV 934,24 CloTh Tape
G-7-€F 12 Z20pm S Payatakis 1r.o3 tom 7,00 8) | 434,27 Clutic Tape
8-¢-€5 — S. Pay icilakis 1z.98 fom  T0,p.(3)| 433.37 Clolh Tape
from
*Depth to water noted from Ground Surface {G.S.), Top of Pipe {T.0.P.), or Reference Point (R.P.).
080679 Barns & MDonnell Form 1SA1-2-8
) Enginesrs-Architects- Consutants
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TECHNICAL SERVICES

CEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet of
Project Name WE<TLAKE TProiect No. B4~ 075 - 002 Hole No. 5S-Gl (OIJ S-I)
Location Elev. Ground Surface (G.S.) Y45, G

N E Elev. Top at Pipe {T.0,P.) or Reference Point (R.P.) 5O
Date Started Drilling Hole Time Total Depth of Hole Drilling Type
— — 21, § .
Date Completed Drilling Hote - Time L
Total Depth of Piezometer Footage Slotted
Date Piezometer Installed _ Time ___ 205
Remarks:
Date Time By Whom Depth to Water* W.L. Elev. : Remarks
4-26-89 | aftcrnoon P. Hustad /3.3 trom T/0.P. 43¢.87
5-249 -89 8:30am G+ Eraglmann )2.8 fom F.o.P. 43637
G-R7-84 | '2:07pm | k. Robrason 194105 tom  T.0.A. 4 26 .12
2-8-84% 2:20pm G.ErnstTmonnh (G .00 from T.0,P: 434,17
& -20-84 10:3Bam G+ ErnsTmdann /G190 from T, 0.P. 43%.27
8 -29-84% 12 200 noon G+ ErnsTmann 17.5¢ from T.0,P, 432.61
jo-3- 89 11:40 aw R. Robrnzoun i7,88 from T.0.p. 432,29 Eleclric Tape
10 ~2L-829% P:20am G. Ernstrnann 1 7,00 from ,0,P. 432,17 ”" ’:
12-19-8% n-o0gam G. Erasin,ann 16.& fom  1,0.P 432 .Y " t
3 -30-95 J2:35 pm 6, EcasTmann J4, ¥2. tom  T.0.p, 93574 Stee/ Tape
< .17- 85 7Y g G Ernsluans, 5.1 from  T,0.pP 73¢6.07 Flecle.c Zape
‘/'(;: - €L 10228 au, Corpensloan g )Y.92 from T.o. ¥ 438,75 ‘4 "
C- Y- &< TS o N IR /5,7G tom  Ti0.F 1Yz g
¢-7 85 (U’!S':”c.vn T feypalafas /9,89 from  T.9.¥. %36,28 2
g-E- &< — PR SNSRI S /G722 from  Ti0. P 433,90 crto W Tape
1
from

*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.0.P.), or Reference Point (R.P.).
080679 Barns & MDonnell ) Form 15-GT-2-8
Engineers-Architects- Conmllents



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Observed Water Level Readings Sheet of
ProjectNeme ;) E sT LAKES ProlectNo g4 -075- % -002 HoleNo- . @2 (old W-3)
Location Elev. Ground Surface (G.S.) I,
N E Elev, Top at Pipe {T.O,P.) or Reference Point (R.P.} 44 ., 08
Date Started Drilling Hole ___ Time . Total Depth of Hole Drilling Type
Date Completed Drilling Hole Time . 940
I Total Depth of Piezometer Footage Slotted
Date Piezometer Installed . Time R 4.0 0.0
Remarks:
Date Time By Whom Depth to Water* W.L. Elev. Remarks

4-26-84% | afterncon p- Hustad 8.9 tom T,0-p. 937,78

S-24-24 9:00ain Gi Ernstrmann 92.% tom J;0.F. 426, %82

C-27-87 12-20pm R Robiason 9.86 from T,0.PF. 943 6.22

8-10-8% 7:35am G+ ErnsTim ang {11.89 trom T,0,P. 3¢ 19

8-le-84 8:00am G. Erns?tmann 12.9p trom T:0.p, 433.68

6-20 -84 7:30am G. Fenstinann 12.66 from T,0.P, 422,92

8-2!- @4 320 anm G, Eerastlameann /2,78 from 3 0.p. 94332.3D

0-t8& -8y 10:490 am Gt E rnstmann /IZ,2 ftom T,0.P. 432,88

8-29-e9 1515 m G, Ernstmann /2.0 fom  T.0,p. 432,73

10-3.8¢ 1212 prm R: Roli,rson 13.8Y from 7 0,p, 932,24 Electric Tape

10-26- 24 D12 am G: ErnsTmann 12,985 from 7.0 433 .13 ‘e ’:

12 - 19_8% 10:% %0 G, Foenvfe ann l1e.7  from 0,6, 433 ,% “ s

2 -20.8¢ V2102 prn Gr Ervrcdiiiann 10.04 'rom T, 0,0, 430 o I

428 -8 [0 au, Cr Eracliiana /0,17 from  T,0.r <428, 9

¢ -7 - & Tior aan, T e \/.'.-.'(' A fo0.32 trom  T,0.pP. 425.7¢ “

g-&-¥&s - A "L G trom o TLg L P “22,¢7% < fold  Tepe

*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.0.P.), or Reference Point (R.P.).

080679

Burns & MDonnell
Engineers - Architecis- Consultants

FForm TS-GG'1-2-8
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TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet of
Project Name WE<ST LAKES l Project No. 8‘/‘ 075-%4-002 HoIeNo.I_QS /o/d N_q\
Location Elev. Ground Surface (G.S.) 4, 8.4
N E Elev, Top at Pipe (T.0.P.) or Reference Point (R.P.) |
447,80 I
Date Started Drilling Hole Time Total Depth of Hole Drilling Type |
3 6 V} 0 |
Date Completed Drilling Hole ) Time )
Total Depth of Piezometer Footage Slotted
Date Piezometer Installed ’ Time EX 2N 710.0
Remarks:
Date Time By Whom Depth to Water* W.L. Elev. Remarks
4 -26-84 12:52 ,m | P HusTad 4.5 tom T.0.P, 43 7.3
£-249-e4 7100 am G, Ernstmann 5.0' from T 0.8 42¢.,9
G-e7- 8% /:/Z&, R, Robingon 5,%¢ from T.0.P. 43639
©-9-8B¥% 140 pm G. EcnsTmann 7.923 from T 0.P. 4,349.37
8-21- 84 l2-20pm G. ErnsTmann 8,42 tom T,0,P. “433.28
8-30 -84 8:55am G. Ernstmann 9.18 from T 0.pP, 432,62
10-3 - 84 11:50 am R:Robingson 9.45 trom T.,00P. 432, 2¢ Ele Fric Tape
[0-26-8% 12:08 pm G. Eraslmann §:55 fom T.0,, 733.%5 » '
j12-19-84 10:10 am Gs Era<lim ann S from T, 0.0, 4323.Y9 4 "
3 ~30-95 2245 pm G+ Eenz{rronn £.,33 from T,0/P. 436,47 steel tape
Y- 25-FG 1)L Oa& G bErn ST}x-aun g, 983 from T.0.°. 4h3e, 97 Y R S ”'1“‘"
-7 - g 8:25 8 m S Pavraletrs ¢.2g from  T.09,P. 43554 '
£-8-6s - 5. Fayralal s 7-7€ fom  T19.P, ‘123,82 Clo1h Fape
4 7
from
from
from
*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.0.P.), or Reference Point (R.P.).
080679 Burns & MDonnal ’ Form T5-GT-2-8
_ €ngineers- Architects- Consultants



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Observed Water Level Readings Sheet ______ot
Project Name ETT LAKES Boiecl N 8. 075 -4 -002 Hole No. = Gl (o/d W-5)
Location Elev. Ground Surface {G.S.} 429, 7
N E Elev, Top at Pipe {T.0.P.) or Reterence Point (R.P.) 44,1, B0
Date Started Drilling Hole ) - Time - Total Depth of Hole Drilling Type
Date Completed Drilling Hole D Time S 2@ 7 '
Total Depth of Piezometer Footage Slotted
Date Piezometer Installed - Time . 26:9 10,0
Remarks:
Date Time By Whom Depth to Water* W.L. Elev. Remarks
4-26-6% a¥ternoon P usTad * from * :luu:r%’l:u\z{noid'l—'c‘b 1:-‘.\.0;23.,,;1‘»(-
5-24-e4 I)21Sam | 6. Erostmann 4.9 tom To.p $26,9 | Wl 'gﬂfi’;ﬁnﬁ_ﬂzyg,;’;\f’""" .,
@-27-8% J:10 pm R.Robiazon 5,40 tom T.0.P. Y3C 7
S-8-84% 124y rm G+ EcnsTmann 7.%2 trom T:0.P. 43Yy.389
8-21- 84 12:25pm G: Ern<Imann 8.3e from T.p.P 433.42
8 -30-8¢4% 9:085 am G, ErnsTmann Q.05 from T 0.P. 432.7%
10-3-82% ({56 am R: Robrason V. 3 tom T/ 0.P, 432,99 Eleclric Tape
10-20- 8% 12215 phy G. Ernstmann 8.2g fom  r1,0,p. 433.55 . v
f2-19- 84 10215 am G. ErnsTimann g.2 from  T.0,P. 433,06 r" "
3 -30-85 — G ErnsTmanng e e o — - ,P',fi“'?n '/LZT,:,“;M&' becaunse of
Y- gy — G Erashnann - from : - . . e i i
S-7-85 — T Beyia)akie ‘- from B - 27 of veive o s lace
¥-9 8¢ — S Peayvalak)s 7.6 oM 439,17 SARDENETY
5-20-4%¢ — M ieee (02 ‘oM Too,r 932.¢8
trom
from

*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.0.P.), or Reference Point {R.P.).
080679 Pulnl_& H“?mﬂ! Form 1S-G'1-2-8
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TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet of
Project Name WE TLAKES rProjeclNo. &4,_. o7% - -0067 HO'GNO'.I:G'T (old ”—(o)
Location Etev. Graund Surface (G.S.) 926,5

N E Elev, Top at Pipe (T.0.P.) or Reference Point (R.P.) <3 9, 08
Date Started Drilling Hole Time Total Depth of Hole Drilling Type
25.%
Date Completed Drilling Hole Time
Total Depth of Piezometer Footage Slotted
Date Piezometer Installed Time 2,4 10
- . O
Remarks:
Date Time By Whom Depth to Water* W.L. Elev. Remarks
. A ' b
4 -6~ 8Y ofter nooa P. HusTod ‘j( from _— - *_::\:‘13_';:01’;{ Teh s oabove
5-24-6e% 277:30am Go. Ernstmann * from - — *ﬁ.’?""%af}- Ateh 1 above
G- 27 -84 /'-Z‘qpm R. Rob:nson 2.G)J) from T.0.P. 437
8- -94 1:35pm Gi ErnsTmann 4165 tom T.0.P. 34,43
B-cl-e4 lI2:50pm G, Ernshinann 5.5 tom T,0.p. 433.53
8-30-~8% 9210 am G: ErnsTtmann G122 from  T,0.P, “432.86
j0-3-8Y hoon R. Robincon G.42 from  T,0.P. 432,60 Eleclv e Tape
(2-19- &4 10219 am GrEprnshhann 53 from  T.o,p. %423.8 b ’
T -30-85 — G. ErnsTimann |52¢  ,_ from - - AL 5 le becauce
Y. ¢S -85 — G Erastunann ’e from - - FrezomeTler g U'laler woter .
C- Y-8y — S. PayraTakis .. fom - X . o
8-¢- &8s — Cs Payradok. g .75 from oL P. 734-32 cloetl Tupc
from !
from
from
from

*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.).
080679 Burns & MDonnell Form T5-GT-2-8

13- Coneuitents
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TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Observed Water Level Readings Sheet of
Project Name WESTLAKE Project No. 8- 094 -<%- Oo02 Hole No, I- (08 (O’cl nN-7 )
Location Etev. Ground Surtace {G.S.) “%0,9
N E Elev, Top at Pipe (T.0.P.) or Reference Point (R.P.) Y48.32
Date Started Oriiling Hole . - Time - Total Depth of Hole Drilling Type
Date Completed Drilling Hole _ Time _ 2l I
Total Depth of Piezometer footage Siotted
Date Piezometer Installed - Time - 212 10.0
Remarks:
Date Time By Whom Depth to Water* W.L. Elev. Remarks
4-2 -89 12:37%m P, Hustad JO. 9 from T,0.AR “27. 92
£ -249 -84 /2 %4Sam G. ErnstTmann 17,5 from T, 0.P. Y2¢.82
G- 27-8Y 1230pm RiRob.ason 12.25 trom T.0.P~ 453G 07
g-¢c-e% /:7pm G Erastmann l1v.02 tom T.0,¢p. 439,320
8 -2)- 6¢y G-55 am G. Ern=Tnonn 74,9 from  T.0.p. 433.%2 Llectric -r—a!,e
g-30-g4% 9:20 ane G. ErnsTmann 15,70 fom Ti0.P. 432,62
10 -2-8% 10207 a. R, Rcliizog /5 8% tom  T.0,p ¥32.498 Ereclric Jape
10 - 26 -89 12200 noon G Era<tnasin J4.55 ftom  ,0,p £427.77 s "
12-19-89 10:490 am G, Ernslmaan | o, ¢ 'om r,0.0, v433.7 " "
3-20-9% 11:35 a0 G Ernsl, aan 11 .17 from  T,0.F. 432 1Y " "
V-2 -5 J1 &% am G Ernslpian (2,29 'om T o.p. 43L.03 < "
-1 -85 1270 pa, . Faytsata koo Jz . &y trom T.0,9, 13%.8)
w1 & 9;05'«:-. T ey vy 30 fom oy, 4, p. 437, 0% )
D- ke — o hypielatis ) gy wem rigie. | b3 g rloth tope
trom
from

*Depth to water noted from Ground Surface (G.S.}), Top of Pipe (T.O.P.), or Reference Point (R.P.).

080679 Burns & MDonnell Form 15-G1-2-8
Enganeers-Architects- Consutants.




A . . N RN
g . B 0

TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Observed Water Level Readings

Sheet

of

Project Name WESTLAKES I Project No. g -7 ~4-002 ]HoleNo. I-72 (o/J 39)
Location Elev. Ground Surtace (G.S.) Y 2.7
N E Elev. Top at Pipe (T.0.P.) or Reference Point (R.P.) 4G5, Y
Date Started Drilling Hole - Time _ Total Depth of Hole Drilling Type
Date Completed Drilling Hole ___ Time - £0.0
Total Depth of Piezometer Footage Slotted
Date Piezometer Installed - Time . 0.0 2,0
Remarks:
Date Time By Whom Depth to Water* W.L. Elev. Remarks

Y -26-8% 2:29pm P. Hustad 28.15 tom  rp,P. 427.25
523 -@9 /200 pn G. ErnsTmann 28.4 from 7,0.P. 4% 37.00

Cr ~2T-SY 7738 ,m R. Robrasoy 2866 from T:0.P. 4 3Ge?Y

8- 899 3:/Spm G Eernstorvann 30.22fom T,0,P. <9435.18

g-20- €% /:/o',am G Ernctinann 31,08 from T,0.P “434.35 Eletric Tape

8-29-¢€4 10:25am G. Eernstmann 31,81 fom Ti0.P. 433,59

10 -~ 3~ 8¢ 9:Y0anm R, RolLinson 3).98 tom T,0.P. 433,98 Efeclric Tep2

10 -26-8% 10235 ain e Eendiyann 21.05 from 1, 0.P. 434,38 o ”
le-19-84 1zag pm G. Ecnstvann 20.8 from T.0,P. 73492 1 .

3-30-85 1150 s G. Ecpelyann 28,58 from  T,0.P. 426.8C ‘e "

9-25-85 8/ am G. ErnsTocun z9.2¢ fom 10,/ 436 19 ’” .

G- - &5 200 m <, Payialakis Z2¢0.10 from  Tr0.p. 435,30 .

G =7 -BE 999 am S. Paysrataiio 29.23 from 10,2, Y426 -07 '

e -6~ ¥y — S . f’ayln‘lal-r,: )2 from T,/ “4324,12 cloTA Tepe

from
from

*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.).

080679 Burns & MDonnell
Engineers-Architec

18- Conmultents

Form TS-GGT-2-8



TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT

Observed Water Level Readings

Sheet of
Prolect Name WESTLAKE ProlectNo. B4 - 075 - </-002 HoleNo. 1-73  (o/d 38)
Location Elev. Ground Surface {G.S.) 962o7
N E Elev, Top at Pipe (T.0.P.) or Reference Point (R.P.) A
Date Started Drilling Hole Time Total Depth of Hole Drilling Type
— — 50-0
Date Completed Drilling Hole ____ Time _
Total Depth of Piezometer Footage Slotted
Date Piezometer [nstalled L Time - 50.0 2.0
Remarks:
Date Time By Whom Depth to Water* W.L. Elev. Remarks

4-26-8Y 2:3) pm f. Hustad 26 15 from T, 0,P %326.55

5 -23 LY 1215 pm G, ErnsTuany 26.5 trom  7,0.8. 436,2 ,

&-27-84% 1340 pm Re Robinsoy 2G6.67 tom TiQ P “436.03

e-¢-8% 3'./‘7',;m G Eprnstmann 28.672 trom  T,0.P, 436,78

g-20-0Y Ry G ErnsTinana Y, 6! trom T, p. ©435.79 5/067/"/‘ Terpe

g-29-e9 10:27am GeErnstaana 30.13 from T.o0.P. 435.27

10 ~2-B4 F:9Zam R.Rot,ncon 27.97 from  1,0.P. Y35,93 K leelric 73!;53
10-26-8Y 10-38 Qm G- ErnsTmann ¢%.20 from  T,0,P. 43620 X ot

12 -19-8% 12%20pa, G Ern<lnann 29.1 ftom g, 0.P Y4P%.3 L ‘e

3- 30.-85 11753 oo GiErnstamann 27,17 'om  T0.P. 438.273 ' "

4.240. 825 BT am G. ErasTinapnn 27,58 om  re.p 937.87 .

G -4 -85 > 150 pon S, Peayratak.s 2848 fom T P2 426,92 ..

w7 BE F:50 am S - Payteiav.s 27, 08 fom  T-0.7 437.72 ‘- '

¥ b -ES - Ve iy ratakie 29,48 from  yv.p.7. /15872 cloid Tape

from
from

*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.0.P.), or Reference Point (R.P.).

080679

Burns & MDonnell
Engineers-Architacts- Conpuitant s

Form 18-GT-2-8




TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Observed Water Level Readings Sheet of
Project Name WE STLAKE Project No. 6 Y-075— 4~ 002 Hole No, 79 Q
Location Elev, Ground Surface (G.S.)
N E Elev. Top at Pipe (T.0.P.) or Reference Point (R.P.) aPprox. 408 ’ ts’
Date Started Drilling Hole Time Total Depth of Hole Drilling Type
Date Completed Drilling Hole Time
Total Depth of Piezometer Footage Slotted
Date Piezometer Installed Time
Remarks:
Date Time By Whom Depth to Water* W.L. Elev. Remarks
4 -26-84 2:26Gpm P. Hus tTad /7,3 fom T, 0.P. | 448
o232 .9Y 1205, m G. ErnsTmonn 15: 87 tom¥kr,0,p. < _$#£0 Lighesy poiat on fp o' T hed
from ’
from
from
from
from
from
from
from
from
from
from
from
from
from

*Depth to water noted from Ground Surface {G.S.), Top of Pipe (T.O.P.), or Reference Point {(R.P.).
080679 : Burns & MDonnell ' Form TS-GT-2-8

ngineers-Architects-Consultants




TECHNICAL SERVICES

CEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet of
Project Name WESTLAKE Project No. B<4-075 -4 - voe Hole N05_75 (O/J 37 )
Location Elev. Ground Surface {G.S.) ,4/5?8 8

N E Elev, Top at Pipe (T.0.P.) or Reference Point {R.P.) 5/5- 71 t?
Date Started Drilling Hole . Time Total Depth of Hole Drilling Type
2.0
Date Completed Drilling Hole Time
- Total Depth of Piezometer Footage Siotied
Date Piezometer Installed Time 26,0 =2.0
Remarks:
Date Time By Whom Depth to Water* W.L. Elev. Remarks
4-2-84 | 2:03 pm F. Hustad 2).49 tom  T.0.L 728.5
5“2‘?'94 /2'—309'?\ G. ErnsTmanu 22:# trom 7.0.P, 4/3715
C—-T7-8% 112000m R« Robin=on Z22:53from  T0:P. $z22,37
rO‘ - 9‘8‘/ "I:agf""l‘ Gl Erns‘lmdnn 2q133 from Y0, pP. ‘/35' 57
g -20 -84 ‘4/;‘/5Prn G. EvonsTmmann 25,0 from T:0/ . 424,9 E’t'(/rl'c leae
8-249-649 - ,:OSP’" G, Ernstmdann 25,37 from  T,0.P. < 34,53
8-29~-89 10:05 am G Ernelmann 2&,70 from ' T.0.p. Y3y, 2
/O3 - D4 /0:58anm R. Robrngon 2.5.83trom  T,0.pP. 434,37 Eleclric 7Ape
10 -2G-~ 069 10-22 am G. EvrasTmann 24,14 ftrom o, P 4 35.7% “ L))
[e-19-¢8% 1255 om G, Ern<Tinana 29.% fom  o,p. Y35 ¢ x "
2-30-87¢ [1:55 pm GeEenaslypnann 17:.50 from T.0. P, “g42 9 steet Tape
4-/7 -85 - 2 24) O™ 435 80
| 4-25-8% 9:07 AM - z2.88 'om 4 43k 02
| 6-7-83 | /2:3FfH| S PByiaters [Z.70 T 2 #£2.20
-— from C/ M v
2-B-8S % 2/ /8 N £38 .72 f-) jyag
from

*Depth to Water noted from Ground Surface (G.S.), Top of Pipe (T.0.P.), or Reference Point (R.P.).
80679 Pngml_& H?w:.l.l Form TS-(C'1-2-8




— . o - « n .

TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Observed Water Level Readings

Sheet of
Project Name WEsSTLAKE ProctNo. 84— 075~ 4 - 00 HoleNo. §_ 24  (o/d 374)
Location Elev. Ground Surface {G.S.) $ T4, <
N E Elev. Top at Pipe (T,0.P.) or Reference Point (R.P.) “7>, <
Date Started Drilling Hole Time Total Depth of Hole Drilling Type
Date Completed Drilling Hole __— Time — 500
- Total Depth of Piezometer Footage Slotted
Date Piezometer Installed - Time _ 50.0 2.0
Remarks:
Date Time By Whom Depth to Water* W.L. Elev. Remarks
4-27-89 | 9:30am| Bill Canney 40,7 tom 7. 0.P. 4268
£-23 -84 G200, m G. ErnsTmann 40. 5 fom T.0.P. $372,0
G~ 27-84 | /120F5am| R/ RobiaSon 40,59 trom  7; 0. P- ¥36.76
e - 8- 684 "‘Iilovpm G+ ErnsTmann 42,21 from  T.0.P, 435,29 _
g-20-8% 4235 pn G- Ernslomann 42,95 from T/0:/P, 43%.5¢ Eloctrie Tope
g -24- e« 7:70 pm G- Ernstmann %3.3¢ from 4 0.p. 934,14
e -29-84% 10215 am G. Ernstmann %3.69 from T, 0.p. 433.8]
10-26 -84 10215 am Gi Eengtmany, 42.80from v, p,7. 434,70 Floctrie Tape
(2-19-8% /1:52 am G ErnsTtimmann 42+,6 ftrom T.0.p. 739.9 ’ 4]
3-30-95 1:95 pra G. Ern<livonn 40.92 from  Ti0,P. 426,28 sTeel Tape
{-25-85 905 At ¢ . fo.04 " 437 46
6-7-28s 200 P9 | 3. Bywtarss gLEp o 4 £355, Z/
g-8 85 = “ #3.2¢4 'om 434, 26 CAAL’/Z,-&
from
from
from

*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.0.P.), or Reference Point (R.P.).

080679

Burns & MDonnell
Engineers—aArchitects - Consultams

Form TS8-GT-2-8



TECHNICAL SERVICES

CEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet of
Project Name WESTLI\kE l Project No. 09-07¢- 4. 0O HOleNO'S‘BO
Location Elev. Ground Surface (G.S.) 47/4 8/ &
N 2592.7902 E 261 9. 0159 Elev, Top at Pipe {T.O.P,} or Reference Point {R.P.) (,53 -38
Date Started Drilling Hole . - . Time . Total Depth of Hole , Drilling Type
£-2e-ey 22,0 Solilv NWUsT~%
Date Completed Drilling Hole . Time
E-¢9-8% — Total Depth of Piezometer . Footage Slotted ’,
Date Piezometer Installed g-29- E% Time G200 am 20.0 0.0
Remarks:
Date Time By Whom Depth to Water* W.L. Elev. Remarks
g-ze-69 — Gt ErnsTmann  |% /4’ tom G,s. |¥ 439 Sotrader moderiol ehcounivoy
. J J
B-29-8Y 7:00am | G. Ernstpain, 12.9° tom G.s, 49048 “;37,';';; ,’,,“—',’,f,{,\j "7“"‘1"‘7 n Ahele
Tg-29- 2y Q:00 a G Ernwinann 16.17 trom T.0.P. 435, 2/ i::\s’;.aele;(;:.:ea/): aﬂe'rer Plezol/hc‘/c"
g -29-8¢% 9:30am G: Ernclinann 17.% trom 7,0.F 435,98
-3 -8% - Brs7am Re ROB1I<0o WV 2.6 from  T,0.P, 4349.78 Electric Tape
10-26-89 ’Z_’SOPM G Err\STn\qnq 17.70 from T,0.pP. 4%436.28 ‘ "
/2"9‘8‘/ /é’ifffm Gl _Ef‘llﬂ'rl“dnh /‘/Ilf from 7, 0.,P. 43710 I "
3-30-¢7 2"30}’0\\ G, El‘ﬂ‘}-"w‘ol\,\ 11,50 from Tio. . /Y‘//lga sTee! 1«[)(’_
A v 7
4-/7-8S - 2 99 'rom 2 £43. 48
€25 g 2:29 M v AT B . 442,09
é -85 (0.ST A 5. 2;/. barss (g from # 429, 20 cla l»{_:b:m
B-8- g - . 1<.62 from . £27.26
1213, 85 - M. Erio 10,90 '™ A 442 45 £ Lechvic Tape
S$5-19-8¢ - 4 1665 from 1 43¢.723
from
from

*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.0.P.), or Reference Point (R.P.).
080679 Purns_& H‘“l_)onncl! Form 1S-GT1-2-8




HE N N I BN BN . Il I B S O O O . .-
TECHNICAL SERVICES
CEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet of
Project Name WESTLAKE J Project No, 8Y-07% <4-002 Hole NO'D'B |
Location Elev. Ground Surface (G.S.) “47, 8 '
Ny 4¢.2728 E 922, 01495 Elev. Top at Pipe (T.O.P.} or Reference Point (R.P.) 4<o. 32
Date Started Drilling Hole ©- 13 -8Y Time ‘ Total Depth of Hole ohs’ Drilling Type wasy Epeeise
Date Completed Driling Hote 6-12 -6 e - Total Depth of Piezometer Footage Slotted
Date Piezometer Installed g-/5-8Y% Time JI:00 am G0.0' /S,0"
Remarks:
Date Time By Whom Depth to Water* W.L. Elev. Remarks .
©-13 -84 3:30pm G Ernslm ann X 137 from G.S. X ¥38 s‘}i“'::de"r:'"“"‘te':"l encoun? tred
B-15 -€eq 2:05pm | G Ernsimann /6163 fom T 0.p 439,19 ‘i!,‘ii:‘gmﬁf}ﬁ' prezomeler
B-20- 9% 4:50pm G: Ernsimann 17.¢° fom T.0.f,- ¥33.22 Efeclree _Tagpe
g-21-%4% V05 am | G Erastmann | 17.¢° fom Ti0.p, | 933,22 |Just before’ cvacuafiag pesoncher
e -20-8% 9:37 am | Ge ErnsTmann 17.7§° tom T.0.P. 433,07 ?3:\7:’:291{4?" evacuating
B-24 -84 1:25pm G. Erpnalmann /6.9%" tom T.0,pP. Y¥33.08
B-29-8% 12235 pm G.ErnsTtTmann /8.28 from T.O0.P Y 32,54
10-26 -89 10:250m G, ErnsTrann 17.3¢ from 7,0,pP. 433,47 Electrie Tape
12-19-8% /2202pm G: Erastmann 17,3 from  T.0,0. Y33.5 " ‘
3 -320- 85 2:3% pon G Erpnglinann l19.92 from  T,0.P, 236,90 steel 'ra"pe
4.25- &S Qe _AM e 1588 " . _ 43494
6-7- 85 2:35614 | S, Boyiatars (=33 " . 43x09 ]
£-8- 8% — & 1ZL8 oM ” £33./4 cle Mf’(
(2-13. 8BS - MM Epo /4.8 ‘'rom . 436, /1 Electrie Tape
£-19-8¢ - P /8.1 from o #32,70
from

*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.0.P.), or Reference Point (R.P.).

080679

Burns & MDonnell
Engineers- Architects- Corsultants

Form TS-GT-2-8




TECHMCAL SERVICES
GEOTECHNICAL DEPARTMENT

Observed Water Level Readings

Sheet of
Project Name l.:/(? LN FE l Project No. 8</’ 075 < - o Hole No, S _ QZ
Location Elev. Ground Surface (G.S.) 4417, 7
N 599. 1580 € /9. 323 Elev, Top at Pipe {T.0.P.) or Reference Point (R.P.} 4s0. 9
Date Started Drilling Hole o . Time — Total Depth of Hole , Drilling Type
g-249- 8% 26,8 WASH- E0RinG
Date Completed Drilling Hole ) Time
6-27- €% — Total Depth of Piezometer R Footage Slotted
Date Piezometer Installed -27- 8% Time )4 ,‘—, - 25,5 10. 0”7
Remarks:
Date Time By Whom Depth to Water* W.L. Elev. Remarks
117 1o 137 safurat Eriot Crco i oend
§-24-84 — G ErnsImana | M, 70 1% pom g5, below 439 | dorran e poTertel ¢ '
J- : Lo
g-27-8¢ 1295 pm G. ErvsTrmann j8.,2 from  T,0.P. ©4322.%9 ’,":“Si":l;?!i{x. afrer prezroreres
8-29-E¢% 12:20pm Gr Ernstmann 18.25 trom  T,0.FP. 432.9%
10- 3 -84 (1220am | R/ Robincoy .39 trom  Ti0.F. 432.35 | Electric Yape
La
IO-ZQ}‘G‘I T ‘/f;dﬂ'\ G, Ernslm Gh I7,S, from T.0.p <433, '8 ‘y "
12-17 -84 17 am G. Ernstmann 7.5 fom 7,0,p 433.2 7 7!
3-30-8¢% 12495 ¢ oy G. Ecnctinann 15.0p from  T1,0.P, “435, 69 slec/ Jape
. '4
4-12-8S — v /S .eg 'OM . 23569
4-25-Rx 10:37 Ar e (s . 4 O™ . 435 23
§-2- B 12:485 Pre S. Pa){z;qész____z_ssﬁ from 7 435 /8
&8 8BS - - zs3 'om . 433 14 AL 7;7111
rvr_zo_ec — M, Eerreo /@.00 from ” 432.69
Kll-g*}j — ! 14,450 from ! 436.29
from
from
from

*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.0O.P.), or Reference Point (R.P.).
080679 Form 18-G1-2-8

Barns & MDonnell
Engneers-Architecis- Consultant s



. o A
TECHNICAL SERVICES
GECTECHNICAL DEPARTMENT Observed Water Level Readings Sheet of
Project Name Vs 1 L8 KE [ Profect N g4-0v2-4-002 Holefop. @3
Location Elev. Ground Surface {G.S.) G494, 4
N 17%2,7093 E 1219.6580 Elev, Top at Pipe (T.O.P.) or Reference Point (R.P.} 447, ¢2
Date Started Drilling Hole G- ] (o ~ 8‘[ Fime — Total Depth of Hole Drilling Type
— . "s,3’ WASH eoRiInG
Date Completed Drilling Hole -20-8 Time —
9 -84 Total Depth of Piezometer Footage Slotted
Date Piezometer Installed g-21-8 l.' Time 2: ngnl 97’0 14 20.0’
Remarks:
~ Date Time By Whom Depth to Water* W.L. Elev. Remarks ]
B-16-8Y — G: EensTmann 10.5° tom G.S. 9271 Sturates malertal encouaiere
P4 B .
8-21-8¢9 205 pm G. Ernstmann 7%.:50' from T10.P 42312 ‘l’r‘r;';_o:lﬁc::‘:e'(y ofrer }ou'-zowe‘fo/
3 , 1 .
g-27-849 10:90 am G. ErnsImann 19.849" from T 6.p. ¥32.78 S Pt *:,,ﬁ",‘i‘,‘:m"zwz Air -
4 - L »
8-27- 8% 11:17 am G, ErnsTmann 15,0 from 0. P. 432,62 :/“rnlnv,"fc: :f‘;ﬁ_’ eRva euq+ ng
e-29-24 1:05pm G: Efrnslmann }]S,04’' from r,0.pP. 422,58 '
10 - 3-84 1219 pm R. Robinson /$,39 ftom T.0.p. %#32.23 ElecTric Tape
14
10-26-8% T 10am G- Ernslmann /9. 55 tom  T,0.P. 433,07 ’ 2
Je -19-E% 1097 am Gr Ernstmann /9. % from T.0.P- ¥33.2 ,° '
3-30-85 2400, 00n G. Ernstmenn 11,96 from T.0-F, $326.10¢ 0" (N
2 . - 7
4-25-8s [0:SR A 2 ©u8s ™™ ., 415 79
6-3-8= 9:05 AHM | S, &[vég{' 12. /4 from Py £35.¢8 .
£-8-85 — 2 (418 'om ., £33 44 734 Tape
{2-72-8S - 2 E pio to.x6& 'rom £37. 06 E lochere 'fnfe
s-/,9-86C - L /15,08 from 932,79
from
from '

*Depth to water noted from Ground Surface (G.S.), Top of Pipe {T.0.P.), or Reference Point (R.P.).

080679

Burns & MtDonnell
Engineers:

-Architects- Conmattents

Form TS-GT-2-8



TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT Observed Water Level Readings sneet__{__of 2
Project Name [T v AW E Fcuect No. CY-07c - 20 OO Hole No. g, (2, ¢/
Location Elev. Ground Surface (G.S.) 952,9
N Y0, 0038 3 /1998.2729 Elev. Top at Pipe {T.0.P.) or Reference Point {R.P.) $5¢6 .72
Date Started Driiling Hole B-2Y- 84 Time — Total Depth of Hole 2’ Drilting Type Sollb AucERC
Date Completed Drilling Hole g-24-e% Time — Total Depth of Piezometer Footage Slotted .
Date Piezometer Installed G-24- g4 Time 12220, n, 20.9' 10.0
Remarks:
Date Time By Whom Depth to Water* W.L. Elev. Remarks
g - 2% -84 — G- Ernstmaan  |13"r020"tom  Gos, AT Wl P
e-29-2e4 ~ 6. Ernshin ann 20’  tom 6.S. 437" spivraled materdal below” o’
g-27 - &9 12:20pm | G. Ernstmann 23,7 “ftrom T, 0.P, 433.22 'l'v':;'t:ol‘};;jl’f‘{y aFtee premometer
e-17- 84 7% 15 am G. Ecnstmann 23.9) trom T,0.P. ¥33.0] ‘
8-27 - ®Y 9:20 am | G.EcnsTmann | 23.92 wm T-0,p. | ¥33.00 |Jui0 RTIOL TS CVOCHN ) i
8-27-€4 Zzt15 pm G, Ernsliman ©2.798 from T, 0.P. “32, 9% '?A‘;a“:.zzg%n:‘fr:f- aftie Pvaewotg
&-230- 8% G:16 ;m G, Ernslomans 2%.2¢ tom T.0.pP. 432,6% o
lo-3-¢¢ 10:05 am R, Rebinzon 2%, 22 fom  T.0.F 432,60 |Ereclric Tape
10-26- €Y /(756 am G, Ernsimann 23,20 fom  T,0.P. “433.72 'y “
12- 19-¢4 10235 am G, €Erniluera 23,7 fom T.0.P. #3233 .6 ‘“ ‘“
3 -30.9g¢7 iz Zan G, ErnsTmannp 20.373 from T O, “36,59 - ‘e
4-25-8% 1irS aH . go.gy "™ . 436,09
é-4- 8S /2:30 PH S Fayia faeiy 22.25 'om 434, £F
6-F-8S g:00 At 9 2r06 "0 e 235, 74
2-8-85 - - 2z.96 '™ . 423. 96 Ll Tape
12-13-8S. - 22 Erie _9gs " . 432.07 | Electric Tape -
*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.0.P.), or Reference Point (R.P.).
080679 Burns & MDonnell Form 18-G1-2-8



L -“---- HE EE I =N BN BN AR BN EE EE B B B

TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Observed Water Level Readings

Sheet

Zof a

Project Name

WwE. ST UMKE

Project No. ) ,-_’,' 2K RIS 2y - ” (...) 'P_

Location

Elev, Ground Surface {G.S.) See =

sheed |

T

Elev. Top at Pipe {T.0.P.) or Reference Point (R.P.) o )

Date Started Drilling Hole P Time

" ‘e

Total Depth of Hole Drilling Type

Date Completed Drilling Hole . - Y. Time

Total Depth of Piezometer Footage Slotted

Date Piezometer Installed . . . Time

Remarks:

P 1

Date Time By Whom

Depth to Water* W.L. Elev. Remarks

s-20-86 - Mm: Erje

24,19 tom 1, 0. 7. 532,73

from

from

from

from

from

from

from

from

from

from

© from

from

from

from

from

*Depth to water noted from Ground Surface {(G.S.), Top of Pipe (T.0.P.), or Reference Point (R.P.).

0X0679

Burns & MDonnell

Frapsrces Arehiteets Com Mty

Form TS-GT-2-8




TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet of
Project Name WEST L AKE I Project No. @¢/_075 -4 -00 2 HoleNo.D.gg
Location Elev. Ground Surface (G.S.) <53
N 340,54/ 4 E 1986 . 8430 Elev. Top at Pipe {T.0.P.) or Reference Point (R.P.) 457, 1§
Date Started Drilling Hole ‘8-21-g4 Time - Total Depth of Hole 8 .1 , Drilling Typewag# Lok G
Date Completed Drilling Hole _ Time —_
g-22-84¢4 Total Depth of Piezometer , Footage Slotted
Date Piezometer Installed ®-29-84 Time 10200 an. 92,0 20,0
Remarks:
Date Time By Whom Depth to Water* W.L. Elev. Remarks
’ > aY h » Calt 3 [ cl
8- zz,sq 7220 am G. Ern;'fman\ 7P’P"-VZXZS" from G.5. Fau"ru::tfei”:‘:'naj?r p(r l‘(‘OUl'l‘ft’I‘( ;
ily\ l'lFJ)~C‘-.,Cl ]I'l‘-\"f(l \"':J n-"’-'(’
8- 24- 8y 10700 am G+ Ernstomonn 20,05 rom  r,0.p. 427,10 e LY t 4
8-27- 8¢ T7:15 &m G.-ErnsTnnann 29.09 from T,0,p. 4332.06
R - JbLstT rior Te e va ClugTina
g- 27 -84 7240 am G Ernglic ann 2% 42 from T,0,p, 433.03 T.ng':mfp'f.:r wiilh comprocs=d aie «
E-27-EL4 21 20pm G EensTmann 249.,21 tom T:0,P. “422.9% about /2 hes. “'I'er - .
&-30-¢e4 F:15am Gt Era<lanann 24 .50 from T 0,P. 432:. G5
10- 3 - &4 10:07 apm R: Robin=on 249,54 from  T,0.P 432.61 Efeclr,c Tape
7
10-26-8Y¢ 11355 am GeEvnetmannp 23,3% from T:0.P. 433.80 T '
[12-19- 89 j0-27 an, Ge Ernv oy ang T from T.0,P. 22, ”» "
Z-37-87 li-20am G . Evrnety o, 20, ¢t from TeCP- 136,57 I ”
4.25-8 - ” 2/ o 'rom 2 £36 o
5-4- B 12:5% Pro S. Layiatorn z22.48 ‘rom . #3467
£-7-&5 Froo AH y z/.23 'rom . 435,72 '
| £.2-83 - “ 2222 "om .. 23598 | A/ Tape
_12-11-8S - M. Eria 20.20_'rom o 436.9y E fectiic Zape
5.‘20°36 - ‘“ LY, Y0 fiom ‘e 432.7%
*Depth to water noted from Ground Surface (G.S.), Top of Pipe (7.0.P.), or Reference Point (R.P.).
080679 EB(I"IS_& H?m:,l! Form 1S-G'1-2-8



. . .

N, '

TECHNICAL SERAVICES

CEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet / of 2
Project Name WESTULAKE Project No. Y- 075 % - 007 HoleNo.p, 33 =
Location Elev. Ground Surface (G.S.) 4¢0.0
N 114 .45 E P03, GY87 Elev. Top at Pipe {T.0.P.) or Reterence Point (R.P.) 496¢2,0%
Date Started Drilling Hole 8-9- 24 Time . Total Depth of Hole o Drilling Type“”’S y Eomine
Date Completed Drilling Hole g _ ;0 g¢ Time _ :
Total Depth of Piezometer Footage Slotted
Date Piezometer Installed &-10 -84 Time _ 100,09 20,0’
Remarks:
Date Time By Whom Depth to Water* W.L. Elev. Remarks '
8- 9-8% — G. Efnstmann 27 °  from G.S. sf’rf"::*c N.”"':_:i'e""*' encountert
8 -10-84 — Ge ErnsTmann 4.4¢ fom  10.p. 458,59 ":\”s"f\iﬁ;::fot:\/): 9a“"‘h:r‘ prezometer
8- 14-8% e:isam G EcnsTiiann 26105 trom T.0.P. 432C.9%7
§-20-8¢% 12:5% pm 6. EGrnslmann 29.25 “ftrom T.o0.p. %33.29 _
g-22 -84 7230 pm G: Ernstmann 20,0  from T.0.P. 433,04 Lefore xurglfu]' well .
¢g-2T-29 2230 oo G. Efnstmonn 30.37 from 71,0.P. 932,74 {;‘;",;;"‘#Z”w’jﬁ' ’urf}‘”\j ond
g-27-e9 10:45 am | G, EcnsTmann 29.29° fom T.0.p. | 433,75 | JUT peier Fe evacuafing
g-27-84 10232 am| 6. €Eractomana 30,5 " tom To.p 432.5% ‘Z;':Qa“;’fe'rﬂf,"' cvacvaling the
DS -29- €« 1115 anm Ge Ernceliadnn 30.4%6 from Ti10.P, 422.58 ' .
fo-2 - 8% F:50 am R. Nokbincon 30 .41 ftrom  T1,9,p. 932.93 Flrele i Jape
10- 26 ~8Y 1095 a m Ge Evacloian, | 29.75 fom  T1.0.P, 423,29 1 o
12-19-¢4 10:93 am G, ErneTnianp 29.6 'om  gno.p. 4334 " "
2-30- 29 239 am G. ErnsTmann 27,09 from T,0.P. 435,95 N "
425-85 | 820 Am v i 2aso " . £39, 54
§-4- g5 l:20 PH S, [2ya faris 2874 "™ o 434 3o
6-1-85 £3s I . 2728 fom ¥43s, /6

*Depth to water noted from Ground Surface {G.S.), Top of Pipe (T.0.P.), or Reference Point {R.P.).
080679 Burns & MDonnell Form TS-GT-2-8

re-Archilects-Coneuliants



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Observed Water Level Readings Sheet 2 of _ <

UUESTLJ\(':E Project No. Q“f _ 075- N ‘/" X Sra FoleNo, b - Q7

Location Elev, Ground Surtace (G.S.)

Project Name

See Shep+ )
See <hoet | E Elev, Top at Pipe (T.Q.P.) or Reterence Point {R.P.)

N

*t

Date Started Drilling Hole . N Time ) Total Depth of Hole Drilling Type

Date Completed Drilling Hole Time

v Total Depth of Piezometer Footage Slotted
" Time ., ! “

Date Piezometer Installed

Remarks:

Date Time By Whom Depth to Water* W.L. Elev. Remarks

£-2 85 — o 29348 'om P 438, 24 C/ﬂL/jéggL

12-/- BS - 2 Eria 26,25 'om “ 436,54 E_lgaénk_Tgfe
5-20- 86 - »~ 27, 75 from . ¥35.29

from

from

from

tram

from

from

from

from

from

from

from

from

from

*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.0.P.), or Reference Point (R.P.).

080679 Burn: & MDonnell Form 1S-G1-2-8
E ngireers - Architects- Cansultants
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TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Observed Water Level Readings Sheet | _of _C
Project Name LJECTLAKE Project No. Sl - ITE - 1 00 2 Hole No, S.08
Location Elev. Ground Surface (G.S.) ©e0.0
N ¢95. 0%¢ ) E 20Y9. 279 Elev. Top at Pipe (T.0.P.) or Reference Point (R.P.) 462,72
Date Started Drilling Hole B-15 -ge¢ Time - Total Depth of Hole . Drilling Type
Date Completed Drilling Hole - BY Time — Y/.5 Wwasy BRORING
£-16-2v Total Depth of Piezometer Footage Slotted
Date Piezometer Instailed 8-16 -2Y¢ Time 1/:00am 40,0 ’ 10. 0
Remarks:
Date Time By Whom Depth to Water* W.L. Elev. Remarks )
8- 15 -84 ~ G. EvnsTmann |18’ 1o 24 tom 6.5, ‘“K:""f‘jrl‘,ﬁf;"," wRCOoUNTEred
e-15-29 G: ErnsTmana 24’  ftrom  G.S. 4329’ jﬁz.“:: £ ﬁ':ff{riill‘f’:w:gfe.ﬂd
g-~16-849 11200 am G E rASTmana 29,3 from T.0.P. 44323,43 "':;“1’2' 'Iﬂl "‘I ‘;n _"?"'"’ prezimeter
g -20-84 /1200 pm G- ErnsTmann 249.50  from 7,0.p. 433,23 Elecdeic Fepe
B-21-8% g:38am | G. Ern<ln gun 29,4’ tom T1,0.P. y33,27  |Iul *‘f,f;'rjﬂf<2‘}“;?j'"7 prezometer
B -2 -&% 9:01 am G. ErnsTmann 29,8 fom  T.0,p. 432,93 /9'73'12:,27‘:} afier evacua-fmj
€ -29- 89 (230 pra G+ ErnsImana 29,90 tom T0.A 432,83
e-21-84 [1:10am G ErnstTmenn 20,20 from T,0.pP, #32,52
(0~ T - & 10245 am R. Robinson 30.39 from T.0.P. 432,39 Electric Tagpe
lo-26-2% 102490 a ny G Ernzlimann 29.s0 from vy,0,pP 423,23 5 ”,
12-19- 84 12:01 pm 6. ErasToana 21.% tom r,o.p. %73.3 " “
2 -30-85 11:946 am G. frnf:(h-..:;-\n 27.00 fom T1,0.p, 435,37 1. v
4-25-8s £:25 AM o 27 sp from 2 435 22
-4-8s | 2u0 PH| s Ryiwfoess | ze8 m £33.92
£&-1- 85 Vo7 3 Y o 22.3 "om u 435,02
£-8-8s - y 2965 fom 43308 | bl Tape o

'Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.).
080679

Burns & MDonnell
Engineers-Architects- Consuttants

Form TS-GT-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Observed Water Level Readings Sheet —_=__of __&

Project Name WrESTLULAKE Project Ng 8 l/ _ 0757 <4 - 0072 —F-iole No, S - 89
Location Elev. Ground Surface (G.S.) ee SleeT )

N See Sleet { E Elev, Top at Pipe (T.0.P.) or Referance Point (R.P.) .
Date Started Drifling Hole .y Time LI Total Depth of Hole Drilling Type
Date Completed Drifling Hole ’. Time . i ,

Total Depth of Piezometer ' Footage Slotted .

Date Piezometer Installed .. Time ‘e
Remarks:

Date Time By Whom Depth to Water* W.L. Elev. Remarks
12—~ 85 - m, Erto 26,8 tom  T,0.P. | 43¢ .2¢ Eleclr)e Ta, .
5-209-8C - 1 29,79 ftom " 432 .9% . .

from
from
from
from
from
from
from
from
from
from
trom
from
from
from

*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.0.P.), or Reference Point (R.P.).

080679 : Burns & M Donnell Form 18-G'1-2-8
Engineers-Architacis- Coneutamts
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TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT

Observed Water Level Readings Sheet of
Project Name WEST LAKE Project No. SY-07L Y- C0n Hole No, pD-89
Location Elev. Ground Surface {(G.S.) G5, |
N 1790.55/% E 62,6094 Elev, Top at Pipe {T.0.P.) or Reference Point (R.P.) 452,10
Date Started Drilling Hole g-27- &8¢ Time — Total Depth of Hole 6‘7 o ’ Drilling Type
/ - >
Date Completed Drilling Hole g-28- 8% Time WAS K EDdRING
- Total Depth of Piezometer , Footage Slotted
Date Piezometer Installed 6'26—89 Time I_._BOP’_.1 99,0 16,0 ’
Remarks:
Date Time By Whom Depth to Water* W.L. Elev. Remarks
’ g . T + X
g-27-84 - G, ErnsTmann 15’ vyo20tom  G.S. gi\“c’,::‘.,:n,f“ t’,’:,\d ,o."f,:? .
g-27- 84 - G: Ecastmann 21’ fom  G.S. ‘:'._""_':"“ ,_’;‘,‘."‘::'i" ' L"‘“z“"‘.","""
g- 20-84 1220 pm G. Efnstmann 22.37 fom T,0.P 434.8 immediately Srer pre=zomeles
~f
8-29-8% 70:20 am G, Ernsimena 2¢9.50 from T.0,P 432,60 \‘Im:':; prier o evacuating | o
7 I .
g-29-84 /'7°95 am G. ErasTinann 24.6 4% from  T.0.P. 432,495 {fiem})’:’:&{?f:ﬁ’: evacua-ting
10" 3‘8‘/ CI533 am R: RO’.)!I\S'UA 2‘/: 7? from Tlove 432’ ?7 E/Prfrl'( Lf‘e
10‘1(?‘8‘4 ’Zz'q Pﬂ\ C" Er'\(”"“dn'\ 2—3, (ps from TIO:P. ‘/3?,"; LX) 2,
/12-19-2¢ /230 pw: G FrrnaTn ann 23,4 from T0.A 732, 5 ~ .
3 -30-85 2:00p m G. Ecnzliopn 21,25 ftom  T1,0.P. 93s5.8$ slce! Fape
| 4-z5-8s| 435 aM o 2202 " . _ 434 97
6-4- &x | tusem| S Bypoahe: zz.95om 4345
6-1 -85 1008 BM v 22.0 'rom ¥ #3%. 09 '
_B-B-gs -~ 4 24.10 from 2 £3%.00 CAM ;722.
/2:13-8S — A Eria 207" 436,03 Eledric Tape
5-19-8¢ —_ "» 2Y.72 from P 432,81
from

*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.0.P.), or Reference Point (R.P.).

080679

Burns & MDonnell

Engineers-Architacts- Coneultarts.

FForm TS-GT-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Observed Water Level Readings Sheet of

Project Name

WwE.TL AKE ProjectNo. 4. 07£ ~4/- 0O T[reeNe By 7 A, #8
Eorth C\Tj , weot ‘,F +he "1'\‘*‘(» " Elev. Ground Surface (G.S.)
N E Elev, Top at Pipe (T.Q.P.) or Reference Point (R.P.)

Location

SYY47,87

Date Started Drilling Hole . —_ Time - Total Depth of Hole Drilling Type

Date Completed Drilling Hole Time —_—

Total Depth of Piezometer Footage Slotted

Date Piezometer Installed Time

Remarks:

Date Time By Whom Depth to Water* W.L. Elev. Remarks
8"‘30 “8‘/ {al—gopn. G Erng_,:hqnn 817 from T,0,P. 1733‘ l7

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.0.P.), or Reference Point (R.P.).
i 080679 Pmm_a H?&EES.!! Form 1S-G1-2-8



TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet of
Project Name WESTLAKE | Project No. BY9-075-%-002 HoleNo Farvh cty, # 9
Location o, +h CﬁT\/ , Veet of The Ian‘k_‘\.” Elev. Ground Surface {G.S.) app rox. 17(3("

N E Elev, Top at Pipe (T.0.P,) or Reference Point {(R.P.) 44y, 84
Date Started Drilling Hole —_— Time . Total Depth of Hole Drilling Type
Date Completed Drilling Hole _ Time _— Total Depth of Piezometer Footage Slotted
Date Piezometer Installed —_ Time — —_ _
Remarks:
Date Time By Whom Depth to Water* W.L. Elev. Remarks
10-2¢ - 8Y /1:20pm G Ernstiann 7 ¢ from T.0.9, 93%. 4%
je-19-8¢ 11222 am G+ Ernstmann J,7  fom  r,0.P. L4342
trom
from
from
from
from
from
from
from
from
from
from
from
from
from

*Depth to water noted from Ground Surface (G.S.}), Top of Pipe (T.0.P.), or Reference Point (R.P.), ‘ '
080679 Burns & MDonnell Form TS-GT-2-8
Engineers-Architec

te- Consultants




TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Observed Water Level Readings Sheet of

Project Name WESTL I\KE

Project No. 84- 075 - 4- 0072 Hole No. EI’Q’{ C: 7(y W ,a
Location Farth ley , wesl L 1 Joo lo o d -fﬁ. i Elev. Ground Surface {G.S.)

N [ Efev, Top at Pipe (T.0.P.) or Reference Point (R.P.) 470’ {7

Date Started Drilling Hole Time Total Depth of Hole Drilling Type

Date Completed Drilling Hole — Time

Total Depth of Piezometer Footage Slotted

Date Piezometer Installed Time

Remarks:

Date Time By Whom Depth to Water* W.L. Elev. Remarks

§-30-8¢% /200p m G. Ernslnann 7.7 tom T,0.A | 432.89

from

from

trom

tfrom

from

from

from

from

from

from

from

trom

from

from

from

*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.0.P.}, or Reference Point {R.P.).
080679 (Bums_& H‘?onnﬂ! Form 1S-G1-2-8
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TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Observed Water Level Readings

Sheet of
Project Name Project No. N2, 7~ . Hole No, -
WESILAKE ev-075- ¥-002 SMP-63
Location Ponded surface viater north of si1e, south wesl | Elev. Ground Surface (G.S.)
Ay Charles @ock #und
N E — Elev, Top at Pipe (T.0.P.) or Reference Point (R.P.)
Date Started Drilling Hole W, Time — Total Depth of Hole Drilling Type
A, N-q., XY I
Date Completed Drilling Hole A/ A4 Time -
s Total Depth of Piezometer Footage Slotted
Date Piezometer Installed N.A Time — AJA . Nveh.
Remarks:
Refereace  poiaT 1o a  rod localed ,a The pondasd wa‘fef hot 78 of 24, € z17e
In The dMeh south west of St. Chorvles Reock &bﬂ_f’!' The red /s mapke ch‘helﬂ‘s‘ of
{ foot and =STacts wcyl\ 00 af ‘The [uTtum gnd ends a ap {‘{lemcﬂ 12{ee? al 14 T L
Thc dop " the ro = under wafer uring mo st e ),rmj and @ "ty -
5(‘ mmer.
Date Time By Whom m’ﬁlater‘ W.L. Elev. Remarks
Jo-15 -89 2:/5pm B,/ Canney /o, 21 from R,p,
10 -26-E% TS am G, Ernclnanag .05 ftrom R, p.
12-17-&% 10253 am G, Eraslnann .9 from  p P, ,
rod bmerg e
3-30-&9 -_— G. Ernctmanny »* from — X R&&':':f?d ma"‘:f: i Jc
from
from
from
from
from
from
from
from
from
from
from
from

*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.0.P.), or Reference Point (R.P.).
080679 Burns & MDonnell
Enginsers-Architects-Coraullanis

Form TS-GT-2-8



TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet of
Project Name WESTLAKE Project No. 84-0%S ~4-0c04 Hole No, D-90
L.ocation Elev. Ground Surface (G.S.)

N E Elev, Top at Pipe (T.0.P.) or Reference Point {R.P.) 45v. 60
Date Started Drilling Hole 8‘-' é -3$ Time Total Depth of Hole 4 p Dritling Type
Date Completed Drilling Hole Time ZO 59//'/44?& 12&; a)OJA‘
_B-7-85 Total Depth of Piezometer Fbotage Slotted
Date Piezometer Installed _ﬁ—gs Time 9; s> AM 4101 /O’
Remarks:
Date Time By Whom Depth to Water* W.L. Elev. Remarks
| 12-/3.85 - A .Eria | /3.87"" Zo R 23673 | Electric lape
s -79-8¢ - “ /5,38 trom » 435,22
from
from
from
from
trom
from
from
from
from
from
from
from
from
from

*Depth to water noted from Ground Surface (G.S.), Yop of Pipe (T.O.P.), or Reference Point (R.P.).
080679 Burns & MDonnell Form TS-GT-2-8



TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet of
Project Name WESTLAKE Project No, 84— 07S- f-cod Hole No, D-9/
Location Etev. Ground Surface (G.S.)

N E Elev, Top at Pipe (T.O.P.} or Reference Point (R.P.} 253.37
Date Started Drilling Hole 8’5‘85 Time Total Depth of Hole 450 Drigng/T,VjA o
Date Completed Drilting Hole & '.“&" Time Total Depth of Piezometer Foota;e ;Ioned“;'7
Date Piezometer Instailed E C-8S Time Froo 5.0 /0 ’
Remarks:

Date Time By Whom . Depth to Water* W.L. Elev. Remarks
/12-13- &S — L2 Eria rs.42 """ F o P 237.95 Electore Tape
5-11- 86 - . 77,39 from o 43%.08

from
from
from
from
from
from
from
from
from
from
from
from
from
from

*Depth to water noted from Ground Surface (G.S.), Top of Pipe {T.0.P.}, or Reference Point (R.P.).
080679 Barns & MDonnell Form TS-GT-2-8




TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Observed Water Level Readings Sheet of
Project Name WESTLALE Froject No. @4 675. d-oo2 HoleNo.  ~_ g5
Location Elev, Ground Surface {G.S.} X LIS 5
N Elev, Top at Pipe (T.0.P.} or Reference Point (R.P.) 475,37
Date Started Drillir.lg Hole .4" 9-85 Time Total Depth of Hole I43.6 Drilling Type
Date Completed Drilling Hole S §s Time ol Denth of Freramerer Foote Siowed
Date Piezometer Installed P ’/'85 Time r8.0 2o’
Remarks:
Date Time By Whom Depth to Water® W.L. Elev. Remarks
£- 17-85 1S AM G Epvatavany | 389 " Fo0p | 43647
4-22- &S (0:30 AM " fo,2 '™ " £351F
7-23. &% _3:30 P™ v 393 'rom 4 £36.0%
’___‘!;11_-_&:5_;_7& Ar) s Jo.5 from . #34.87
| £2x. g £:30 A P doog ™, | 43533 | _El.‘éng_‘szc
6-4- 85 ./:M__Lgfmjngk qre7 N, 43420
| (-7-85 B:4o AM s IR o 'om . 437, 3\
£-8-8s - . 42.08 " 438.29 chtd ZfL
12-12- 8BS - /2. Erio 38.55"™" 4326862 EM&L@;
S~71-86 - o 42.940 from . ¥32.97
from
from
from
from
from
from

*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.0.P.), or Reference Point {R.P.).

080679

Barns & MDonnell
Enginsers—Architects- Conmalants

Form TS-GT-2-8



TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT Observed Water Level Readings © Sheet of
Project Name WEST ALE I Project No, 84-075-4 -coz Hole No, D-93
Location Elev. Ground Surface (G.S.) ~ ¢ ‘/8

N E Elev, Top at Pipe {T.0.P.) or Reference Point {R.P.} £50.7

Date Started Drilling Hole - Time Total Depth of Hole Drilling Type

Date Completed Drilling Hole ‘::::_::_ Time . _ /9.2 Wash pore

Date Piezometer Installed e, Tme ) 20 Pr otel Depth of Piezometer nz2’ Footage Slotted 2o’

Remarks: 7 B-E¥

Date Time By Whom Depth to Water* W.L. Elev. Remarks
4-22.85 (0:30 AH\| G, Eresheany 15.3 ™" T OP | 4359
4-24 -8 To0 AM v 1.5 T o £35.2
| 4-25-g2% - » (s.46 o P 435.29 £ lechric Tape
£:7-85 | ti0o P 5 Rpiatars - A TR 23519
£-8-85 - ¢ /Z.s50_from o £33.20 chtf Tape.
./2- - M. Erio H2e " . 4£36.9¢ Electre lape
$-20-8¢ - . J”.9% from t “32.76 ' :

from
from
from
from
from
from
from
from
from

*Depth to water noted from Ground Surface {G.S.), Top of Pipe (T.0.P.), or Reference Point (R.P.).
080679 Burns & M<Donnell Form TS-GT-2-8




TECHNICAL SERVICES

CEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet of
Project Name WESTLALE I ProjectNo. 24 578 4002 HoleNo.  ry_ g4
Location Elev. Ground Surface (G.S) o g3g &

N E Elev. Top at Pipe (T.O.P.) or Reference Point (RP) A g£2 8
Date Started Drilling Hole 4-/R- Time Total Depth of Hole Dritling Type
Date Completed Drilling Hole : :‘_::, Time : r0%. os 1 P""'?“?
Total Depth of Piezometer Footage Siotted
Date Piezometer Installed 4-24-85 Time 300 Pr9 /0C.o zo’
Remarks:
Date Time By Whom Depth to Water* W.L. Elev. Remarks
4-25-8s u:ofAm| & Ermtbouany | 729 ™" To.R | 43539 Elechrc Tage

| 4-4. 8% r:se PH\| S Bayiaderi 7.88 'rom . 47%.80

| 6-7-85 | Rus AN . 698 M 4 435.70

£-8-85 - v 8. 25 from 2 #33.93 < /’é{ 7;uL
12-12- 8BS - 9. Erie Sias M 4 437,43 Electsic Tape.
£-20-8¢ - o 10.90 from o “434.78

from

from

from

trom

from

from

trom

from

from

from

*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.0.P.), or Reference Point (R.P.).
080679 !Bums & H'-'_I_)onncl! Form TS-GT-2-8



TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT Observed Water Level Readings . Sheet of
Project Name WEST LAKE Project No, 4. O0FS~f-002 Hole No. D-?S’
Location Elev. Ground Surface (G.S) g
N E Elev. Top at Pipe [T.0.P.) or Reference Point (RP) oo o g
Date Started Drilling Hole Time Total Depth of Hole Drilling Type
Date Completed Drilling Hole £2285 Time rohe H4.S Augor f wos A 4"’"@
4-24-85 Total Depth of Piezometer Footage Slotted -
Date Piezometer installed 4- 24-85 Time 3loo Prn /o0lo 20°
Remarks:
Date Time By Whom Depth to Water* W.L. Elev. Remarks
4:25-85 | /200 PH| G Epmiheony, | (675 " T.02 | 436,394 | Efectric Tape
6-2-85 | 1035 am| 5 Pagiatacis 1Zoz " 486.97
£-2-8S - /] /9.0y from ” 434,08 C/c/‘( 7;,p¢
[2-12- BT —_ M Eprjo /S.3s from ” L3779 E/ﬁ@g? .
£-21-86 - s 20.4¢ from » 432.63
from
from
from
from
from
from
from
from
from
from
from

*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.).
080679 Barns & MDonnell Form TS-GT-2-8
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APPENDIX D

LABORATORY TEST DATA ON
SOIL ENGINEERING PROPERTIES
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TABLE D-1

Permeability of Alluvium

Boring Depth Sample Method Permeability (cm/sec)
D-81 50.0 to 50.6 SS-9a * Hazen's Formula 2.5 x 10°%
D-83 73.5 to 97.0 N.A. ** Bailer Test 5.11 x 107%
D-83 70.0 to 71.5 5S5-12 Hazen's Formula 9.0 x 10-2
D-83 90.0 to 91.5 SS-14 Hazen's Formula 2.5 x 1071
D-85 40.0 to 41.5 SS-8 Hazen's Formula 4.0 x 10_2
D-85 70.0 to 71.5 Ss-11 Hazen's Formula 1.2 x 1072
D-87 87.0 to 111.0 N.A. Bailer Test 3.35 x 10°%
D-87 100.0 to 101.0 $S-20 Hazen's Formula 6.8 x 1072
S-88 30.0 to 31.5 S$5-5 Hazen's Formula 2.3 x 10-2
S-88 29.0 to 40.0 N.A. Bailer Test 1.45 x 10-3
D-89 32.5 to 49.0 N.A. Bailer Test 2.44 x 107°

* Hazen's Formula is used to estimate permeability based upon soil
grain size distribution. (see Hazen, A., 1930, Water Supply,
American Civil Engineers Handbook, John Wiley and Sons, Inc., N.Y.)

** A baller test is a field method for determining in-situ permeability.
Water was evacuated from the plezometer with a compressed air pump and
the rate of recovery recorded. The rate of recovery is related to the
soil permeability (see Hvorslev, M. Juul, 1951, Time Lag and Soil
Permeability in Groundwater Observations, Waterways Experiment Station,
Corps of Engineers, U.S. Army, Vicksburg, Mississippi, Bulletin No. 36.)
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Kansas City TESTING LABORATORY

SUMMARY OF SOOI L TESTS

PROJECT_Westlake PROJECT NO__84-075-4-002
=
S
[—
& | = u | UNCONFINED | ATTERBERG oS
25 |=E| oepH = §nl. COMPRESSION [  LiMITS | . fu=
== == <N P =2 REMARKS
22 (&2 f Sl=S| PSF | %E [LL | PL|pPi|7200/=S
5-80 ST-3| 15.0-17.0 | 34.9| 87.9 94.6
ST-4| 20.0-22.0 | 48.3] 75.8 57121136 CH
D-81 SS-9A| 50.0-50.6 0.7
D-83 Ss-3A| 15.0-15.7 | 32.4| 90.7 2521 4 CL/MI,
ss-12| 70.0-71.5 2.3
SS-14| 90.0-91.5 1.2
D-85 SS-8| 40.0-41.5 3.4
ss-11| 70.0-71.5 3.6
D-87 SS-20{100.0-101.0 ) 2.3
S-88 ss-5| 30.0-31.5 2.2




Kansas City TeSTING LABORATORY

(.S STANDARD SIEVE OPENING IN INCHES U.S STANDARD SIEVE NUMBERS HYDROMETER
6 ¢ 3 21 14 ¢ 34 6 810 1416 20 30 40 50 70 100 140 200 R
X T T A UREL T 7T TT N § T 9
\
\ ho
A\
0 \ 20
- \ »
- \ E,’
o | 3.
: A :
I3 w
wt 50
z \ :
3
P ~ :
b [ 3
- —H - : ¥
N
30 = N 70
Nl _ Ny
\\ﬁ o
I~
10 90
o hoo
500 100 ) 10 5 05 ol 005 ool 0005 6001
GRAIN SIZE (N MILLIMETERS
GRAVEL SAND
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Sample No. Elev or Depth Classification Natwx [A8 PL P
ST-3 15.0-17.0 34 9 Poet Westlake
- Job No. 84-075-4-00p
- Ares
Boring Mo S-80
GRADATION CURVES Date
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KaNsAs City TesTiNG LABORATORY

U. S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER

6 ¢ 3 214 % 4 3 4 6 810 1416 20 30 40 S50 70 100 140 200
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COBBLES T — i pr— T v SILT OR CLAY
Sample No. Elev or Depth Classification Nat w X 18 PL Pl
SS5-9A 50.0-50.6 estlake

—~— — Job No.84 - -4-007

Boring No.’ D-81
GRADATION CURVES Date

23



Kansas City TESTING LABORATORY

U.S STANDARD SIEVE OPENING IN INCMES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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GRADATION CURVES Dete
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Kansas City TESTING LABORATORY

U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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Kansas City TESTING LABORATORY

U. S STANDARD SIEVE OPENING IN INCHES U. S STANDARD SIEVE NUMBERS HYDROMETER
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KansAs City TESTING LABORATORY

U.S STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYOROMETER
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Kansas City TesTING LABORATORY
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Kansas City TesTING LABORATORY
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APPENDIX E

GROUNDWATER CHEMICAL ANALYSES
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PRIORITY POLLUTANTS
DECEMBER, 1985
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Environmental Trace Substances Research Center
ICP Scan - Sample Analysis Report

Project: BURNS AND MCDONNELL Units: MCG/ML
Batch #: B-5120530

Customer ID: S-51 METALS

ETSRC ID: 5120530
Elm : Result
AG : <0.003
AL : <0.02
AS : «<0.06
B : <0.05
BA : 0.130
BE : <0.0003
BI : <0.06
CA : 62.9
CDh : <0.003
CO : <0.006
CR : <0.02
CU : 0.01
FE : 0.020
K : <0.4
LI : 0.011
MG : 19.9
MN : 0.031
MO : <0.007
NA : 4.79
NI : <0.02
P : <0.2
PB : <0.04
s <0.04
: <0.08
SI : 8.56
SN : <0.02
SR : 0.149
TI : <0.002
TL : <92.1
vV ¢ <0.003
ZN : 1.24

' SB
SE



Environmental Trace Substances Research Center
ICP Scan - Sample Analysis Report

Project: BURNS AND MCDONNELL Units: MCG/ML

Elm
AG
AL
AS

BA
BE
BI
CA
CD
co
CR

FE

LI
MG

MO
NA
NI

PB
SB
SE
ST
SN
SR
TI
TL

ZN

Batch #: B-5120530

Customer ID: I-59 METALS
ETSRC ID: 5120532

Result
<0.003
<0.02
<0.06
1.2
0.352
<0.0003"
<0.06
259,
<0.003
<0.006
<0.02
0.057
7.38
7.4
0.041
63.3
0.846
<0.008
138.
0.03
0.3
<0.04
0.05
<0.08
12.6
<0.02
0.921
<0.003
<0.1
<0.003
0.11



Project: BURNS .AND MCDONNELL

Eln
AG

AS

BA
BE
BI
Cca
CD
co
CR

FE

LI
MG

MO
NA
NI

PB
SB
SE
SI
SN
SR
TI
TL

ZN

90 08 09 G0 90 0 00 B0 BD S0 G0 S0 GO 0O %% 00 60 se oo

Environmental Trace Substances Research Center

Customer ID:
ETSRC ID:

Result
<0.003
0.05
<0.06
0.06
0.238
<0.0003
<0.06
132.
<0.003
<0.006
<0.02
0.019
0.11
1.
0.015
36.7
0.030
<0.007
82.8
<0.02
0.4
<0.04
<0.04
<0.08
9.91
<0.02
0.389
<0.002
0.1
0.004
0.031

ICP Scan - Sample Analysis Report

Units: MCG/ML
Batch #: B-5120530

S-80 METALS

5120534
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Co
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Environmental Trace Substances Research Center

ICP Scan - Sample Analysis Report
Project: BURNS AND MCDONNELL Units:

Batch #: B-5120530

Customer ID: D-81 METALS
ETSRC ID: 5120535

Result
<0.003
0.086
<0.06
0.18
0.340
<0.0003
<0.06
180.
<0.003
<0.0086
<0.02
0.023
0.14
1.5
0.028
38.0
0.676
0.02
32.9
<0.02
<0.2
<0.04
<0.04
<0.08
8.84
<0.02
0.455
<0.003
0.1
<0.003
0.087

MCG/ML
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Environmental Trace Substances Research Center
ICP Scan - Sample Analysis Report

Project: BURNS AND MCDONNELL Units: MCG/ML

Elm
AG
AL
AS

BA
BE
BI
ca
CD
co
CR

FE

LI
MG

MO
NA
NI

PB
SB
SE
SI
SN
SR
TI
TL

ZN

Batch #: B-5120530

Customer ID: S-82 METALS
ETSRC ID: 5120536

Result
<0.003
<0.02
<0.06
1.3
0.159%
<0.0003
<0.06
239.
<0.003
0.01
<0.02
0.040
0.083
16.
0.042
59.6
1.75
<0.007
137.
0.060
0.3
<0.04
<0.05
<0.08
12.5
<0.02
0.805
<0.003
<0.1
0.003
0.099



Environmental Trace Substances Research Center
ICP Scan - Sample Analysis Report
Project: BURNS AND MCDONNELL Units: MCG/ML
Batch #: B-5120530

Customer ID: D-83 METALS
ETSRC ID: 5120537

Elm : Result
AG : <0.003

AL : <0.02
AS : <0.06
B : 0.92
BA : 1.15
BE : «0.0003
BI : <0.06
CA : 158.
CD : <0.003
CO : <0.006
CR : «0.02
CU : <0.005
FE : 0.386
K : 13.

LI : 0.033
MG : 47.0
MN : 0.419
MO : <0.007
NA : 175.
NI : 0.02

P : <0.2
PB : «0.04
SB : <0.04
SE : <0.08
SI : 14.1
SN : <0.03
SR : 0.714
TI : <0.003
TL : <0.1
vV : <0.003
ZN : 0.038
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Environmental Trace Substances Research Center
ICP Scan - Sample Analysis Report

Project: BURNS AND MCDONNELL Units: MCG/ML

AG
AL
AS

BA
BE
BI

CD
Cco
CR

FE

LI
MG

MO
NA
NI

PB

~

o

SE
SI
SN
SR
TI
TL

ZN

Batch #: B-5120530

Customer ID: S-84 METALS
ETSRC ID: 5120538

Result
<0.003
0.52
<0.06
0.1
0.448
<0.0003
<0.06
191. .
<0.003
0.022
<0.02
0.007
31.5
<0.4
0.022
49.2
3.68
<0.01
29.1
<0.02
<0.2
<0.04
0.05
<0.09
18.5
<0.02
0.494
0.007
<0.1
0.003
0.051



Environmental Trace Substances Research Center
ICP Scan - Sample Analysis Report

Project: BURNS AND MCDONNELL Units: MCG/ML

Elm
AG
AL
AS

BA
BE
BI
CA
CD
Cco
CR

FE

LY
MG

MO
NA
NI

PB
SB
SE
SI
SN
SR
TI
TL

ZN

Batch #: B-5120530

Customer ID: D-85 METALS
ETSRC ID: 5120539

Result
0.003
<0.02
<0.06
0.23
0.874
<0.0003
<0.06
243.
0.003
0.01
<0.02
0.006
14.3
<0.4
0.030
75.9
1.87
<0.008
61.7
<0.02
0.2
<0.04
0.06
<0.09
15.0
<0.02
0.522
<0.003
0.1
0.004
0.036




Environmental Trace Substances Research Center
ICP Scan - Sample Analysis Report

Project: BURNS AND MCDONNELL Units: MCG/ML

Elm
AG
AL
AS

BA
BE
BI
CA
CD
CcO
CR

FE

LI
MG

MO
NA
NI

PB
SB
SE
SI
SN
SR
TI
TL

ZN

Batch #: B-5120530

Customer ID: D-87 METALS
ETSRC ID: 5120540

Result
<0.003
<0.02
<0.06
0.46
0.702
<0.0003
<0.06
273.
<0.003
<0.006
<0.02
<0.005
7.67
<0.4
0.034
70.9
1.19
<0.008
104.
<0.02
<0.2
<0.04
<0.05
<0.08
15.2
<0.03
0.756
<0.003
<0.1
<0.003
0.018
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Environmental Trace Substances Research Center

ICP Scan - Sample Analysis Report
Project: BURNS AND MCDONNELL Units:

Batch #: B-5120530

Customer ID: S-88 METALS
ETSRC ID: 5120541

Result
<0.003
0.25
<0.06
0.09
0.199
<0,0003
<0.06
247.
<0.003
0.01
<0.02
<0.005
2.28
<0.4
0.031
56.0
2.36
<0.008
10.1
<0.02
0.2
<0.04
0.05
<0.08
14.4
<0.02
0.915
0.004
<0.1
0.003
0.051

MCG /ML



Environmental Trace Substances Research Center
.. ICP Scan - Sample Analysis Report

Project: BURNS AND MCDONNELL Units: MCG/ML

AG
AL
AS

BA
BE
BI
CA

co
CR

FE

LI
MG

MO
NA
NI

PB
SB
SE
ST
SN
SR
TI
TL

ZN

Batch #: B-5120530

Customer ID: D-89 METALS
ETSRC ID: 5120542

Result
<0.003
0.05
<0.06
0.06
0.191
<0.0003
<0.06
129.
<0.003
<0.006
<0.02
0.033
0.15
<0.4
0.021
50.9
0.351
<0.007
10.9
<0.02
<0.2
<0.04
<0.04
<0.08
10.7
<0.02
0.459
<0.002
<0.1l
<0.003
0.048



Environmental Trace Substances Research Center
.. ICP Scan - Sample Analysis Report
Project: BURNS AND MCDONNELL Units: MCG/ML
Batch #: B-5120530

Customer ID: D-90 METALS

ETSRC ID: 5120543

Elm : Result
AG : <0.003
AL : 0.05
AS : <0.06
B : 0.1

BA : 0.174
BE : <0.0003
BI : <0.06
CA : 70.0
CD : <0.003
CO : <0.006
CR : <0.02
CU : <0.005
FE : 0.034
K : 5.6

LI : 0.025
MG : 34.6
MN : 0.14
MO : 0.02
NA : 45.6
NI : <0.02
P : <0.2
PB : <0.04
SB : <0.04
SE : <0.08
ST : 11.1
SN : <0.02
SR : 0.671
TI : <0.002
TL : <0.1
V : <3.003
ZN : <0.002



Environmental Trace Substances Research Center
ICP Scan - Sample Analysis Report

Project: BURNS AND MCDONNELL Units: MCG/ML

Elm
AG
AL
AS

BA
BE
BI
CA
CD
Co
CR

FE

LI
MG

MO
NA
NI

°B
SB
SE
SI
SN
SR
TI
TL

ZN

Batch #: B=5120530

Customer ID: D-91 METALS
ETSRC ID: 5120544

Result
<0.003
0.03
<0.06
0.07
0.446
<0.0003
<0.06
162.
<0.003
<0.006
<0.02
0.008
4.04
<0.4
0.026
56.4
1.09
<0.008
44.5
<0.02
<0.2
<0.04
<0.05
<0.08
15.7
<0.02
0.826
<0.003
<0.1
<0.003
0.044




Environmental Trace Substances Research Center
. ICP Scan - Sample Analysis Report
Project: BURNS AND MCDONNELL Units: MCG/ML
Batch #: B-5120530

Customer ID: D-92 METALS

ETSRC ID: 5120545

Elm : Result
AG : <0.003
AL : 0.20
AS : <0.06
B : 0.21
BA : 0.614
BE : <0.0003
BI : <0.06
CA : 287.
CD : <0.003
CO : <0.006
CR : <0.02
CU : 0.008
FE : 6.28

K : 1.8

LI : 0.033
MG : 77.5
MN : 1.63
MO : <0.008
NA : 153.
NI : 0.02

P : 0.3

PB : <0.04
SB : 0.07
SE : «<0.08
ST : 11.1
SN : <0.03
SR : 1.12
TI : 0.20
TL : <0.1

Vv : <0.003
ZN : 0.029

¢ 1]



Environmental Trace Substances Research Center
ICP Scan - Sample Analysis Report

Project: BURNS AND MCDONNELL Units: MCG/ML

Elm
AG

AS

BA
BE
BI

CD
Cco
CR

FE

LI
MG

MO
NA
NI

PB
SB
SE
SI
SN
SR
TI
TL

ZN

Batch #: B-5120530

Customer ID: D~-93 METALS
ETSRC ID: 5120546

Result
0.004
0.03
<0.06
0.1
l.06
<0.0003
<0.06
246,
<0.003
<0.006
<0.02
0.024
2.63
1.
0.034
6l.4
0.336
<0.008
64.3
<0.02
0.2
<0.04
0.07
<0.08
14.5
<0.03
0.861
<0.003
<0.1
<0.003
0.020



" Project: BURNS AND MCDONNELL

Elm
AG

AS

BAa
BE
BI
CA
CD
Co
CR

FE

LI
MG

MO
NA
NI

PB
SB
SE
SI
SN
SR
TI
TL

ZN
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Environmental Trace Substances Research Center

ICP Scan -~ Sample Analysis Report
Units: MCG/ML
Batch #: B-5120530

Customer ID: D-94 METALS
ETSRC ID: 5120547

Result
<0.003
<0.02
<0.06
0.06
0.666
<0.0003
<0.06
110.
<0.003
<0.006
<0.02
0.01
0.12
3.1
0.021
24.6
0.20
0.01
68.6
<0.02
<0.2
<0.04
<0.04
<0.08
10.6
<0.02
0.588
0.005
<0.1
<0.003
0.14




Environmental Trace Substances Research Center
_ . . ; - ICP Scan - Sample Analysis Report

Project: BURNS AND MCDONNELL Units: MCG/ML
Batch #: B-=5120530

Customer ID: D=-95 METALS

ETSRC ID: 5120548

Elm : Result
AG : <0.003
AL : 0.04
AS : <0.06
B : 0.1

BA : 0.183
BE : <0.0003
BI : <0.06
CA : 67.9
CD : <0.003
CO : <0.006
CR : <0.02
CU : 0.01
FE : 0.16

K : 1.7

LI : 0.013
MG : 11.2
MN : 0.066
MO : 0.01
NA : 40.9
NI : <0.02
P : 0.3

PB : <0.04
SB : <0.04
SE : <0.08
SI : 12.1
SN : <0.02
SR : 0.325
TI : <0.003
TL : <0.1
Vv : <0.003
ZN : 0.035
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BASE/NEUTRAL PRIORITY POLLUTANTS




Environmental Trace Substances Rescarch Center
Base Neutral Result Sheet
Detection Limit

sample Source:

Submi tter ID#:

ETSRC ID#: Data File#:
Sample Matrix:

Method: U.S.E.P.A. #uvdb

Late Received:

Date Analyzed: Conc. Units: mcg/L
Analyst:
Quantity
Compound _mle Scan # Area Lonc Corr Lonc
1. Bis[2-Chloroethyllether 93 1.0
2. 1,3-bichlorobenzene 146 1.0
3. 1,4-Dichlorobenzene 146 1.0
4. 1,2-Dichlorobenzene 146 1.6
5. Bis{2-Chlorophropyllether 45 5.0
0. Hexachluroethane 117 1.0
7. Nitrobenzene 77 1.0
8. Isophorone 82 2.0
4. Bis[2-Chloroethoxy Jinethane 93 3.0
10. Trichlorobenzene 160 1.0
11. Naphthalene 128 1.0
12. Hexachlorobutadiene 2¢5 1.6
13. Hexachlorocyclopentadiene 237 1.0
14. 2-Chloronaphthalene 162 1.0
15. Acenaphthylene 152 1.0
17. Dinethylphthalate 163 1.0
18. Acenaphthene 154 1.0
19. 2,4-Dinitrotoluene 165 1.0
20. Fluorene 166 1.0
21, Giethylphthalate 149 1.0
22. N-iNitrosodiphenylamine 169 2.0
23. 4-Bromophenylphentyl ether 248 1.0

'
Iu—



24.
25,
26.
27.
28,
29.
390.
Jl.
3<.
33.
34.
. Di-n-Octylphthalate
3u.
37.
38.
3y.
40.
41,

42.

Compound

Hexachlorobenzene
Phenanthrene
Anthracene
Di-n-Butylphthalate
Fluoranthene

Pyrene

Butylbenzyiphthalate
BenzlaJanthracene
3,3'-Dichlorobenzidine
Chrysene
Bis[2-ethylhexyllphthalate

Benzo[blFluoranthene
Benzo[kJFluoranthene
Benzo[alPyrene
1,2-Diphenytlhydrazine
Benzidine

4-Chlorophenyl phenyl ether

N-Nitroso-n-propylamine

guantity
m/e

284
178
178
149
202
202
149
228
252
228
149
149
252
252
252

77
184
204

70

Scan #

Area

Conc

corr Conc

— —
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r [ T e R N i e o T R 2 B~ R R R N e e aed

.0



Rk IR N B B EE SR IR AR BE BN SR B B Be R

O N OO P W N

N N NN e o e e e et ed = e
W N L O W 0O lWwN— W

Environmental Trace Substances Research Center
Base Neutral Result Sheet

Sample Source: Burns & McDonnell

Submitter [D#: §-SI0R

ETSRC Iv#: 5120513 Data File#: BN5120513
Sample Matrix: Water

Method: U.S.E.P.A. #625

Date Received: December 17, 1985

Date Analyzed: January 20, 1936 Conc. Units: mcg/L
Analyst: Carl Orazio

Quantity
Compound _m/e Scan # Area Conc Corr Conc
Bis[2-Chloroethyl]ether 93 <MDL
1,3-Dichlorobenzene 146 <MDL
1,4-Dichlorobenzene 146 <MDL
1,2-Dichlorobenzene 146 <MDL
Bis[2-ChlorophropylJlether 45 <MDL
Hexachloroethane 117 <MDL
Nitrobenzene 77 <MDL
Isophorone 82 <MDL
Bis[2-Chloroethoxy]methane 93 <MDL
Trichlorobenzene 180 <DL
. Naphthalene 128 <MDL
. Hexachlorobutadiene 225 <MDL
. Hexachlorocyclopentadiene 237 <MDL
. 2-Chloronapnthalene 162 <MDL
. Acenaphthylene 152 <MDL
. Dimethylphthalate 163 <MDL
. Acenaphthene 154 <MDL
. 2,4-Dinitroto luene 165 <MDL
. Fluorene 166 <MDL
. Diethylphthalate 149 <MDL
. N-Nitrodiphenylamine 169 <MDL
. 4-Bromophenylphentyl ether - 248 <MDL



24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41,
4z2.

Compound
Hexachlorobenzene

Phenanthrene

Anttiracene
Di-n-Butylphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
Benz[aJanthracene
3,3'-Dichlorobenzidine
Chrysene
Bis[2-ethylhexyl]phthalate
Di-n-0OctyIphthalate
Benzo[b]F luoranthene
Benzo[k JF Juoranthene
Benzo[a]Pyrene
1,2-Diphenythydrazine
Benzidine

4-Chlorophenyl phenyl ether
N-Nitroso-n-propylamine

Quantity
m/e

284
178
178
149
202
202
149
228
252
228
149
149
252
252
252

77
184
204

70

Scan #

Area

Conc

Corr Conc

<MDL
<MoL
<MOL
<MDL
<MOL
<MDL
<MDL
<MDL
<MDL
<MBL
<MOL
<MDL
<MDL
<MDL
<{MDL
<MDL
<MDL
<MDL



SURROGATE RESULTS

Scan # Area
2422 189204
3380 125099

Tentatively Identified Compounds

Quantity
Compound _m/e_
1. Anthracene D-10 188
2. Chrysene D-12 240
3.
4.
Compound Scan #
1. Trimethyl Cyclohexane-1-0One 1079
2
3
4,
5.
6
7
8
9.
10.

NBS

LIB Base

FIT m/e
No Match 123

Det Spiked
conc Conc
101.5 100.0
143.1 100-0
Area Est Conc




O N OO0 N

N N NN el 0 e o —d e
W N o O W 0O~ WM = O W
.

Environmental Trace Substances Research Center
Base Neutral Result Sheet

Sample Source: Burns & McDonnell

Submitter ID#: 3-SioR

ETSRC ID#: 5120513DR Data File#: BNO513DR
Sample Matrix: Water

Method: U.S.E.P.A. #0625

Date Received: December 17, 1985

Date Analyzed: January 20, 1986 Conc. Units: mcg/L
Analyst: Car] Orazio

Quantity
Compound _m/e_ Scan # Area Conc
. Bis[2-Chloroethyl]ether 93
1,3-Dichlorobenzene 146
1,4-Dichlorobenzene 146
1,2-Dichlorobenzene 146
Bis[2-Chlorophropyllether 45
Hexachloroethane 117
Nitrobenzene 77
Isophorone 82
. Bis[2-Chloroethoxy]methane 93
. Trichlorooenzene 180
. Naphthalene 128
. Hexachlorobutadiene 225
. Hexachlorocyclopentadiene 237
. 2-Chloronaphthalene 162
. Acenapnthylene 152
. Dimethylphthalate 163
. Acenaphthene 154
. 2,4-Dinitrotoluene 165
Fluorene 166
. Diethylphthalate 149
. N-Nitrodiphenylamine 169
. 4-Bromophenylphentyl ether 248

Corr Conc

<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MOL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL



24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

Compound
Hexachlorobenzene

Phenanthrene
Anthracene
Di-n-Butyliphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
Benz[a]anthracene
3,3'-Dichlorobenzidine
Chrysene
Bis[2-ethylhexyllphthalate
Di-n-Octylphthalate
Benzo[b]F luoranthene
Benzo[k JFluoranthene
Benzo[a]Pyrene
1,2-Diphenylhydrazine
Benzidine

4-Chlorophenyl phenyl ether '

N-Nitroso-n-propylamine

Quantity
m/e

284
178
178
149
202
202
149
228
252
228
149
149
252
252
252

77
184
204

70

Scan #

Area

Conc

Corr Conc

<{MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MbL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MOL
<{MDL
<MDL



SURROGATE RESULTS

Quantity
Compound _mle Scan #
1. Anthracene D-10 188 2424
2. Chrysene D-12 240 3384
3.
4,
Tentatively Identified Compounds
NBS
LIB
Compound Scan # FIT
1. Trimethyl Gyclohexen-l-one 1083 No Match
2.
3.
4.
5.
6.
7.
8.
9.
10.

Area
141779
105002

Base
m/e

Uet Spiked
Conc Conc
76.0 100.0
125.0 100.0
Area Est Conc

123
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Environmental Trace Substances Research Center
Base Neutral Result Sheet

Sample Source: Burns & McDonnell

Submitter IU#: T-S90¢%

ETSKRC 1D#: 5120514 Data File#: B8N5120514
Sample Matrix: HWater

Method: U.S.E.P.A. #625

Date Received: Dbecember 17, 1985

Date Analyzed: January 20, 1986 Conc. Units: mcg/L
Analyst: Carl Orazio

Sample contained traces of aliphatic hydrocarbons. Possibly due to diesel or

similar contaminant.

Quantity
Compound _E!E_. Scan # Area Conc Corr Conc
1. Bis[2-Chloroethyl]Jether 93 <MDL
2. 1,3-Dichlorobenzene 146 <MbL
3. l,4-Uichlorobenzene 146 <MDL
4. 1,2-Dichlorobenzene 1406 <MDL
5. Bis[2-Chlorophropyl Jether 45 <MDL
6. Hexachloroethane 117 <MbL
7. Nitrobenzene 77 <MDL
8. Isophorone 82 <MpL
9. Bis[2-ChloroethoxyJmethane 93 <MDL
10. Trichlorobenzene 180 <MDL
11. Naphthalene 128 <MDL
12. Hexachlorobutadiene 225 <MDL
13. Hexachlorocyclopentadiene 237 <MDL
14. 2-Chloronaphthalene lo2 <MLL
15. Acenaphthylene 152 <MDL
17. Dimethylphthalate 163 <MDL
18. Acenaphthene 154 <MDL
19. 2,4-Dinitrotoluene 165 <MLL
20. Fluorene 166 <MDL



21.
22.
23.
24.
25,
6.
27.
<8.

29.

30.
31.
32.
33.
34.

35.

36.

37.
38.
3.
40.
41.
4z.

*Present but < quantitation limit.

Compound

vietnylpnthalate
N-Nitrodiphenylamine
4-Bromophenylphentyl ether
Hexachlorobenzene
Phenanthrene

Anthracene
Ui-n-Butylphthalate
Fluorantnene

Pyrene
butylbenzylpntnalate
Benzlalanthracene
3,3'-Dichlorobenzidine
Chrysene
Bis[z-ethylhexyljphthalate
Ui-n-0ctylphthalate
Benzo[bjFluoranthene
benzo[k]Fluoranthene
Benzo{a]Pyrene
1,2-Diphenylhydrazine
Benzidine

4-Chlorophenyl phenyl ether
N-Nitroso-n-propylamine

Quantity
_mie_

149
169
248
284
178
178
149
202
202
149
228
252
228
149
149
252
252
252

77
184
204

70

Scan #

3463

Area

Conc

torr Conc

<MDL
<DL
<kDL
<MDL
<MDL
<ol
<MDL
<MDL
<MDL
<MDL
<MLL
<MuL
<MDL
*
<MDL
<MLL
<MDL
<ML
<MDL
<MDL
<MOUL
<MDL



SURROGATE RESULTS

Quantity
Compound m/e
Anthracene D-10 188
. Chrysene b-12 240

Scan #

2427 160,353

3382

Tentatively Identified Compounds

Compound
1. 1,1'-0Oxy Bis (2 Etnoxy) Ethane
2. Pentylenetetrazole

Aliphatic Hydrocarbon
Aliphatic Hydrocarbon

L & N &0 O W

10.

Scan #

1631
2053
1630
3509
3620

NBS
LIB
FIT

946
973
No Match
No Match
No Match

90,836

Base

m/e

59
55

57
57

Det Spiked
Conc conc
86.0 100.0
108.3 100.0
Area Est Conc




Environmental Trace Substances Research Center

Base Neutral Result Sheet

Sample Source: Burns & McDonnell

Submitter IU#: $-8006R

ETSRC ID#: 5120515 Data File#: BN512051%
Sample Matrix: Water

Method: U.S.E.P.A. #625

Date Received: ULecember 17, 1985

Date Analyzed: January 20, 1986 Conc. Units: mcy/L

Analyst: Carl Orazio

Sample contains traces of aliphatic hydrocarbons from diesel or similar

contaminants.
Quantity ,
Compound _m/e Scan # Area Conc Corr Conc
1. Bis[2-Chloroethyl]ether 93 <MDL
4. 1,3-Dichliorobenzene 146 <MDL
3. 1,4-Uichlorobenzene 146 <MbL
4. 1,2-Dichlorobenzene 146 <MDL
5. Bis[2-ChlorophropylJlether 45 <MDL
6. Hexachloroethane 117 <MUL
7. Nitrobenzene 77 <MbL
8. Isophorone 82 <MDL
9. Bis[2-Chloroethoxylmethane 93 <MDL
16, Trichlorobenzene 180 <MDL
11. Naphthalene 128 <MDL
12. Hexachlorobutadiene 225 <MDL
13. Hexachlorocyclopentadiene 237 <MDL
14, 2-Chloronapnthalene 162 <MUL
15. Acenaphthylene 152 <MDL
17. Dimethylphthalate 163 <MLL
18. Acenaphthene 154 <MDL
19. 2,4-Dinitrotoluene 165 <MDL
20. Fluorene 166 <MDL



L 2 - -, ' ' '
; T . P S EE N M BN BN BN B DR B B WE = R &

21.
22.
23.
24.
25.
26.
217.
28.
29.
3U.
31.
32.
33.
34.
35.
3o.
37.
38.

39.

40,
4]1.
42,

Compound

Diethylphthalate
N-Nitrodiphenylamine
4-Bromophenylphentyl ether
Hexachlorobenzene
Phenanthrene

Anthracene
Di-n-Butylphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
Benz[aJanthracene
3,3'-Dichlorobenzidine
Chrysene
Bis[2-ethylhexyl]phthalate
Di-n-Octylphthalate
Benzo[bJFluoranthene
Benzo[k JFluoranthene
Benzo[a]Pyrene
1,2-Diphenylhydrazine
Benzidine

4-Chlorophenyl phenyl ether
N-N1itroso-n-propylamine

Quantity
m/e

149
169
248
284
178
178
149
202
202
149
228
252
228
149
149
25¢
252
252

77
184
204

70

Scan #

3463

Area

conc

Corr Conc

<MDL
<MLL
<MbL
<MDL
<MDL
<HDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MbL
<MDL
<MUL
<MLL
<MDL
<MDL
<MDL
<MDL
<MDL



SURKOGWATE RESULTS

Det
Conc

76.3
120.3

Area

Spiked

Conc

100.0
100.0

Est Conc

Quantity
Compound _m/e Scan # Area
1. Anthracene D-10 188 2426 142,258
2. Chrysene D-12 240 3384 100,92¢
3.
4,
Tentatively Identified Compounds
NBS
LIB Base
Compound Scan # _FIT m/e
1. Aliphatic Hydrocarbon 3150
2. Aliphatic Hydrocarbon 3626
3. Trimethyl Cyclohexane-1-Gne 1082 No Ma tch
4,
5.
6.
7.
8.
9.
10.



SURKOGATE RESULTS

Quantity Det Spiked
Compound _m/e Scan # Area Conc Con¢
1. Anthracene D-10 188 2419 116205 106.3 100.0
2. Chrysene D-12 240 3374 84859 110.2 100.0
3.
4.
Tentatively Identified Compounds
NBS
LIB Base
Lompound Scan # FIT _m/e Area Est Conc
1. Trimethyl Benzene 816 986 105
2. Triethyl Phosphate 1129 938
3. Ethyl Benzyl Alcohol 1044
4. 2 Naphthylamine 2006
5. Sulfur 2828
6.
7.
8.
9.
1u.



24.
25.
26.
27.
<8.
29.
30.
31.
32.
33.
34,
3s.
36.
37.
38.
39.
4u.
41.
42.

Compound

Hexachlorobenzene
Phenanthrene

Anthracene
Di-n-Butylphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
Benzfalanthracene
3,3'-Dichlorobenzidine
Chrysene
BisL2-ethylhexylJphthalate
Di-n-Octylphthalate
Benzo[b]Fluoranthene
Benzo{ kJFluoranthene
Benzo[alPyrene
1,2-biphenylhydrazine
Benzidine

4-Chlorophenyl pnenyl ether
N-Nitroso-n-propylamine

Quantity
/e

284
178
178
149
202
202
149
228
252
228
149
149
252
252
252

77
184
204

70

Scan #

3453

Area

Conc

Corr Conc

2940

1.84

<MDL
<MDL
<MDL
<ML
<MDL
<MDL
<MDL
<MbL
<MDL
<MUL
1.74
<MDL
<MDL
<MbL
<DL
<DL
<DL
<MUL
<MLL



24,
25.
26.
27.
28.
29.
30.
3l.
32.
33.
34,
35.
36.
37.
38.
39.
40.
41,
42,

Compound

Hexacnlorobenzene
Phenanthrene

Anthracene
Di-n-Butylphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
Benz[alanthracene
3,3'-Dichlorobenzidine
Chrysene
Bis[2-ethylhexyllphthalate
Di-n-Octylphthalate
Benzo[blFluoranthene
Benzo[k JFTuoranthene
Benzo[a]Pyrene
1,2-bipnenylhydrazine
Benzidine

4-Chlorophenyl phenyl ether
N-Nitroso-n-propylamine

Quantity
/e

284
178
178
149
202
202
149
228
252
228
149
149
252
252
252

77
184
204

70

Scan #

Area

Conc

Corr Conc

L.

1

<MbL
<MUL
<Ful
<HDL
<MDL
<MbL
<MOL
<MuL
<MDL
<MbL
0.96
<DL
<MOL
<HUL
<MDL
<MDL
<MUL
<MDL
<MDL



Environmental Trace Substances Research Center
Base Neutral Result Sheet

Sample Source: Burns & McDonnell

Submitter IU#: D- 85 OR

ETSRL IL#: 5120520 Vata File#: BN5120520
Sample Matrix: Water

Method: U.S.E.P.A. #6425

Date Received: December 17, 1985

Date Analyzed: January 21, 19&b ' Conc. Units: mcg/L
Analyst: Carl Orazio

Quantity
Compound _m/e_ Scan # Area Conc Corr Conc
1. Bis[2-CnloroethylJether 93 <MDL
2. 1l,3-Dichlorobenzene 146 <MDL
3. 1l,4-Uicnlorobenzene 146 <MDL
4, 1,2-bichlorobenzene 146 <ML
5., Bis[2-Chlorophropyllether 45 <HbL
o. Hexachloroethane 117 <MDL
7. witrobenzene 77 <MDL
8. Isophorone 82 <MbL
9. Bis[2-ChloroethoxyImethane 93 <MDL
lu, Trichlorobenzene 18u <MDL
11. Naphthalene 128 <MOL
12. Hexachlorobutadiene 225 <MLL
13. Hexachlorocyclopentadiene 237 <MDL
14. 2-Chloronaphthalene 162 <MDL
15. Acenaphthylene 152 <MDL
L17. Dimethylphthalate 163 <MLL
18. Acenaphthene 154 <MDL
19. 2,4~Dinitrotoluene 165 <MDL
20. Fluorene 166 <MDL
21. Diethylphthalate 149 <MuL
22. N-iitrodiphenylamine 169 <MDL
23. 4-Bromopnenylphentyl ether 248 <MUL



Compound
. Hexachlorobenzene
. Phenanthrene
. Anthracene
. Di-n-Butylphthalate

Fluoranthene

. Pyrene

. Butylbenzylphthalate

. Benz[alanthracene

. 3,3'-bichlorobenzidine

. Chrysene

. Bis{2-ethylhexyl]lphthalate
. Di-n-Octyliphthalate

. Benzo[b]Fluoranthene

. Benzo[k]Fluoranthere

. Benzo[a]Pyrene

. 1,2-Diphenyinydrazine

. Benzidine

. 4-Chlourophenyl phenyl ether
2. N-Nitroso-n-propylamine

Quantity
m/e

284
178
178
149
202
202
149
228
252
228
149
149
252
25¢
252

77
184
<L4

70

Scan # Area Lonc Corr Conc
<MDL
<MDL
<MDL
<DL
<MDL
<DL
<MDL
<iibl
<MDL
<{OL

3456 94122 129.5 115.2
<MDL
<Mul
<MDL
<HbL
<MDL
<MbL
<MuL
<MDL




Environmental Trace Substances Research Center
Base Neutral Result Sheet

Sample Source: Burns & McDonnell

Submitter Iu#: D- So00R

ETSRC IL#: 512u524 Data File#: BN5120524
Sampie Matrix: Water

Methoa: U.S.E.P.A. #625

Date Received: December 17, 1985

bate Analyzed: January 22, 1965 Conc. Units: mcg/L

Analyst: Carl Orazio

Quantity
Compound m/e Scan # Area Conc
1. Bis[2-Chloroethyl jether g3
2. 1,3-Dichlorobenzene 140
3. 1,4-Dichlorobenzene 146
4, 1,2-vichlorobenzene 140
5. Bis[2-CnlorophropylJether 45
0. Hexachloroethane 117
7. Nitrobenzene 77
8. Isophorone 82
9. Bis[2-Chloroethoxy Jmethane 93
10. Trichlorobenzene 180
11. Naphthalene 128
12. Hexachlorobutadiene 225
13. Hexachlorocyclopentadiene 237
14. 2-Chloronaphthalene 162
15. Acenaphthylene 152
17. vimethylphthalate 163
18. Acenaphthene 154
19. 2,4-Dinitrotoluene 165
20. Fluorene 166
21, Diethylphthalate 14y
22. N-Nitrodiphenylamine 169
23. 4-Bromophenylphentyl ether 248

Corr Conc

<MDL
<DL
<MULL
<MoL
<MDL
<ibL
<kl
<MDL
<MDL
<MblL
<MDL
<MDL
<MDL
<DL
<MDL
<Ml
<MDL
<ML
<MDL
<MDL
<MDL
<MLL
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Compound
Anthracene 0-10

Chrysene D-12

. Phenol D-5

Compound

SURROGATE RESULTS

Quantity
_m/e Scan _# Area
188 2421 120,607
240 3379 90,290
99 783 12,775

Tentatively Identified Compounds

NBS
LIB Base
Scan # FIT m/e
1079 No Match 123

Det Spiked
Conc Conc
100.5 100.0
92.5 160.0
Area Est Conc




24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

Compound

Hexachlorobenzene
Phenanthrene

Anthracene
Di-n-Butylphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
Benz[a]anthracene
3,3'-Dichlorobenzidine
Chrysene
Bis[2-ethylhexyllphthalate
Di-n-Octylphthalate
Benzo[b]F luoranthene
Benzo[k JF luoranthene
Benzola]Pyrene
1,2-Diphenylnydrazine
Benzidine

4-Chlorophenyl phenyl ether
N-Nitroso-n-propylamine

Quantity
m/e

284
178
178
149
202
202
149
228
252
228
143
149
252
252
252

77
184
204

70

Scan #

Area

Conc

Corr Conc

<MDL
<MDL
<MDL
<MDL
<MDL
<MuL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<{MDL
<MDL
<MDL
<MDL
<MDL
<MOL
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Environmental Trace Substances Research Center
Base Neutral Result Sheet

Sample Source: Burns & McDonnell

Submitter ID#: D- 89 0R
ETSRC ID#: 5120523
Sample Matrix: Water
Method: U.S.E.P.A. #0625

Date Received: December 17, 1985
Date Analyzed: January 20, 1986

Analyst: Carl Orazio

Compound
Bis[2-Chloroethyl]ether

1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene

. Bis[2-Chlorophropyl]lether
. Hexachloroethane
. Nitrobenzene

Isophorone
Bis[2-Chloroethoxy]methane

. Trichlorobenzene

. Naphthalene

. Hexachlorobutadiene

. Hexachlorocyclopentadiene
. 2-Chloronaphthalene

. Acenaphthylene

. Dimethylphthalate

. Acenaphthene

. 2,4-Dinitrotoluene

. Fluorene

. Diethylphthalate

. N=Nitrodiphenylamine

. 4-Bromophenylphentyl ether

Quantity
m/e

93
146
146
146

45
117

77

82

93
180
128
225
237
162
152
163
154
165
166
149
169
248

Data File#:

Conc. Units:

Scan #

BN5120523

mcg/L

Area

Conc

Corr Conc

<MDL
<MDL
<MDL
<DL
<MDL
<MDL
<MDL
<MDL
<MDL
<ol
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL



3.
4.

[
C

Lompound
1. Anthracene D-10
2. Chrysene D-l¢

Compound

SURROGATE RESULTS

Quantity Det Spiked
m/e Scan # Area Conc Conc
188 2425 101,792 §4.8 100.0
240 3381 89,410 g9l.6 100.0
Tentatively Identified Compounds
NBS
LIB Base
Scan # FIT m/e Area Est Conc




24,
25.
20.
217.
Z8.
29.
30.

31.
32.
33.
34.

35.

30.
37.
38.
39.

II 40.
41,

42.

Compound

Hexachlorobenzene
Phenanthrene

Anthracene
Di-n-Butylphthalate
Fluoranthene

Pyrene
Butylbenzyliphthalate
Benzlalanthracene
3,3'-Dichlorobenzidine
Chrysene
Bis{2-ethylhexyllphthalate
Di-n-Octylphthalate
Benzo[b]Fluoranthene
Benzo[k]Fluoranthene
Benzo[a]Pyrene
1,2-Diphenylhydrazine
Benzidine

4-Chloropnenyl phenyl ether
N-Nitroso-n-propylamine

Quantity

m/e
284
178
178
149
202
202
149
228
252
228
149
149
252
252
252

77
184
204

70

2084

3683

Area

599

2247

conc

torr Conc

U.31

0.94

<MLL
<MDL
<MDL
0.35
<MDL
<kl
<MLL
<MuL
<UL
<ML
<MDL
0.97
<MDL
<MDL
<MDL
<MDL
<DL
<MUL
<MDL



Environmental Trace Substances Research Center
Base Neutral Result Sheet

Sample Source: Burns & McUonnell

Submitter Iu#: 8- ¢ pRr
ETSRC Ivuw: 5l2ub2e Data File#: BN512052¢

‘Sample Matrix: Water

Metnod: U.S.E.P.A. #0625

Date Received: January

Date Analyzed: January 23, 1986 Conc. units: mecy/L
Analyst: Carl Orazio

Quantity
Compound _m/e Scan # Area Conc
1. Bis[2-Chloroethyl Jether 93
2. 1,3-Dichlorouenzene 146
3. 1,4-Dicnlorobenzene 146
4, 1,2-Dichlorobenzene 146
5. Bis[2-Chlorophropyllether 45
6. Hexachloroethane 117
7. Nitrobenzene 77
8. Isophorone 82
9, Bis[2-~Chloroethoxylmethane 93
1U. Trichlorobenzene 180
11. Naphthalene 128
l¢. Hexachlorobutadiene 225
13. Hexachlorocyclopentadiene 237
14. 2-Chloronaphthaijene 162
15. Acenaphtnylene 152
17. Dimetnylphthalate 163
18. Acenaphthene 154
19. ¢,4-Dinitrotoluene 165
20. Fluorene 160
21. Dijetnylphthalate 149
22. N-Nitrodiphenylamine 169
23. 4-Bromophenylphentyl ether 248

Corr Conc

<MDL
<MDL
<MDL
<DL
<MDL
<HMuL
<MDL
<MDL
<MDL
<MDL
<MDL
<DL
<MDL
<MDL
<MLL
<MuL
<MDL
<MDL
<MLL
<MDL
<MuL
<ot



24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

Compound
Hexachlorobenzene

Phenanthrene

Anthracene
Di-n-Butylphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
Benz[alanthracene
3,3'-Dichlorobenzidine
Chrysene
Bis[2-ethylhexyl]phthalate
Di-n-Octylphtnalate
Benzo[b]F luoranthene
Benzo[k JFluoranthene
Benzo[a]Pyrene
1,2-Diphenylhydrazine
Benzidine

4-Chlorophenyl phenyl ether
N-Nitroso-n-propylamine

Quantity
m/e

284
178
178
149
202
202
149
228
252
228
149
149
252
252
252

77
184
204

70

Scan #

Area

Conc

Corr Conc

<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MLL
<MDL
<MDL
<MDL
<MDL
<MDL
<{MDL
<MDL
<MDL
<MDL
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Environmental Trace Substances Research Center
Base Neutral Result Sheet

Sample Source: Burns & McDonnell

Submitter ID#: D -9£ SR

ETSRC Ib#: 5120525D Data File#: BN5120525D
Sample Matrix: Water

Method: U.S.E.P.A. #625

Date Received: December 17, 1985

Date Analyzed: January 22, 1986 Conc. Units: mcg/L
Analyst: Carl Orazio

Quantity
Compound _m/e Scan # Area Conc Corr Conc

Bis[2-Chloroethyllether 93 <MDL
. 1,3-Dichlorobenzene 146 MOL
. 1,4-Dichlorobenzene 146 <MDL
. 1,2-Dichlorobenzene 146 <MDL
. Bis[2-Chlorophropy]Jether 45 <MDL
. Hexachloroethane 117 <MDL
. Nitrobenzene 77 <MDL
. Isophorone 82 <MDL
. Bis[2-Chloroethoxy]methane 93 <MDL
. Trichlorobenzene 180 MDL
. Naphthalene 128 <MDL
. Hexachlorobutadiene 225 <MDL
. Hexachlorocyclopentadiene 237 <MDL
. 2-Chloronaphthalene 162 <MDL
. Acenaphthylene 152 <MDL
. Dimethylphthalate 163 <MDL
. Acenaphthene 154 <MDL
. 2,4-Dinitrotoluene 165 <MDL
. Fluorene 166 <MDL
. Diethylphthalate 149 <MDL
. N-Nitrodiphenylamine 169 <MDL
. 4-Bromopnenyiphenty] etner 248 <MDL



1.
2.
3.
4.

W 0 ~N Oy O & W N -
L T

—
o

SURROGATE RESULTS

Quantity
Compound m/e Scan # Area
Anthracene D-10 188 2388 29701
Chrysene D-12 240 3336 123162
Tentatively Identified Compounds
NBS
LIB Base
Compound Scan # FIT m/e

Det Spiked
Conc Conc
22.4 20.0
15.9 20.0
Area Est Conc




24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

Compound
Hexachlorobenzene

Phenanthrene

Anthracene
Di-n-Butylphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
Benz[aJ]anthracene
3,3'-Dichlorobenzidine
Chrysene
Bis[2-ethylhexyl]phthalate
Di-n-Octylphthalate
Benzo[b]F luoranthene
Benzo{k JFluoranthene
Benzo[a]Pyrene
1,2-Diphenylhydrazine
Benzidine

4-Chlorophenyl phenyl ether
N-Nitroso-n-propylamine

Quantity
m/e

284
178
178
149
202
202
149
228
252
228
149
149
252
252
252

77
184
204

70

Scan #

Area

Conc

Corr Conc

<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<{MDL
<MDL
<MDL
<MDL
<MDL
<MBL
<MDL
<MDL
<MDL
<MDL
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Environmental Trace Substances Research Center
Base Neutral Result Sheet

Sample Source: Burns & McDonnell
Submitter ID#: D- 91 oOR

ETSRC ID#: 5120525
Sample Matrix: Water
Method: U.S.E.P.A. #625

Date Received: December 17, 1985
Date Analyzed: March 4, 1986

Analyst: Carl Orazio,

Compound

. Bis{2-Chloroethyl]ether
. 1,3-Dichlorobenzene

1,4-Dichlorobenzene
1,2-Dichlorobenzene

. Bis[2-Chlorophropyllether
. Hexachloroethane

Nitrobenzene
Isophorone

. Bis[2-Chloroethoxy]methane
. Trichlorobenzene

. Naphthalene

. Hexachlorobutadiene

. Hexachlorocyclopentadiene
. 2-Chloronaphthalene

. Acenaphthylene

. Dimethylphthalate

. Acenaphthene
. 2,4-Dinitrotoluene

. Fluorene

. Dietnhylphthalate

. N=-Nitrodiphenylamine

. 4-Bromophehy]pnenty1 ether

Quantity
m/e

93
146
146
146

45
117

77

82

93
180
128
225
237
162
152
163

154
165

166
149
169
248

Data File#:

Conc. Units:

Scan #

512052BN

mcg/L

Area

Conc

Corr Conc

<MDL
<MDL
<MDL
<MDL
<MOL
<MDL
<MOL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL

<MDL
<MDL

<MDL
<MDL
<MDL
<MDL



ComEound
Anthracene D-10

. Chrysene D-12

S0 NN e

SURROGATE RESULTS

Quantity

m/e Scan # Area
188 2416 147,856
240 3376 141,120

Tentatively Identified Compounds

Compouna
1. Fatty Acid Octy Ester

W & ~N O OB N

—
C

NBS
LIB Base
Scan # FIT m/e
2057 966 119
3271 973 129

Det Spiked
Conc Conc
122.0 100.0
137.0 100.0
Area Est Conc




22.
23.
24,
25.
26.
27.
28.
29.
30.
3i.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

Compound

N-Nitrodaiphenylamine
4-gromophenylphentyl ether
Hexachlorobenzene
Phenanthrene

Anthracene
Di-n-Butylphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
Benzlalanthracene
3,3'-bichlorobenzidine
Chrysene
Bisl2-ethylhexyllphthalate
Di-n-Octylphthalate
Benzo[b]Fluoranthene
Benzo[k JFluoranthene
Benzola JPyrene
1,¢-Diphenylnydrazine
Benzidine

4-Chlorophenyl phenyl ether
N-ilitroso-n-propylamine

Quantity
m/e

169
248
284
178
178
149
202
202
149
228
252
228
149
149
252
252
252

77
184
204

70

Scan #

3440
3679

Area

5084
15452

Conc

Corr Conc

7.8

<MDL
<MDL
<HDL
<ol
<MDL
<ML
<MDL
<ML
<MDL
<HDL
<MDL
<HDL

7.4

6.4
<MDL
<MLL
<MbL
<MUL
<MDL
<HOL
<MDL



11.
1e.
13.
14.
15.
17,
1s.
19.
20.
Z1.

[ o = ¥ o R - O N

Environmental Trace Substances Research Center

Sample Source:
Submitter IU#: D- 42 aR
ETSRC Iu#: 5120527
Sample Matrix: HKater
Method: U.S.E.P.A.
Date Keceived:

#625

Date Analyzed:

Analyst: Carl Orazio

Base Neutral Result Sheet

Burns & McDonnell

Data File#:

December 17, 1985
January 23, 1986

Conc. Units:

Contaminated with phthlate esters,

Compound
Bis[2-Chioroethyllether
1,3-0ichlorobenzene
1,4-bichlorobenzene
1,¢-Dichlorobenzene
Bis{2-Chiorophropyl Jether
Hexachloroethane
Nitrobenzene

Isophoraone

. Bis{2-Chloroethoxy Jmethane

Trichlorobenzene
Naphthalene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Z-Chloronaphthalene
Acenaphthylene
Dimethylphthalate
Acenaphthene
2,4-Uinitrotoluene
Fluorene
Uiethylphthalate

Quantity
m/e Scan #

93
146
146
146

45
117

77

82

93
180
128
225
237
162
152
1o3
154
lo5
166
149

BN512527

mcy/L

Area

Conc

Corr Conc

<MDL
<MDL
<mDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MLL
<MDL
<MDL
<MLL
<MDL
<MbL
<MOL
<MLL
<MOL
<MDL
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SURROGATE RESULTS

Yuantity
Compound m/e Scan # Area
Anthracene D-10 188 3415 134,442
. Chrysene D-12 240 a3372 121,484
Tentatively Identified Compounds
NBS
LIB Base
Compound Scan # FIT m/e
Ethane, 1,1'-Oxy Bis[2]Ethoxy 1029 924 59
Trimethyl Cyclohexan-1-One 1078 No Match 123
Triethy Phosphate 1126 936 99
Hexane Dioic Acid, Dioctylester 3264 966 129

Det Spiked
Conc Conc
115.3 100.0
115.6 100.0
Area Est Conc




24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

Compound

Hexachlorobenzene
Phenanthrene

Anthracene
Di-n-Butylphthalate
Flucranthene

Pyrene
Butylbenzylphthalate
Benz[alanthracene
3,3'-Dichlorobenzidine
Chrysene
Bis[2~ethylhexyl]lphthalate
Di-n-Octylphthalate
Benzo[b]Fluoranthene
Benzo[k]Fluoranthene
Benzo{a]Pyrene
1,2-Diphenylhydrazine
Benzidine

4-Chlorophenyl phenyl ether

l-Nitroso-n-propylamine

Quantity
m/e

284
178
178
149
202
202
149
228
252
228
149
149
252
252
252

77
184
204

70

Scan # Area Conc

2675 1321 0.81

3460 671,459 549 .4
3672 5971 3.0

Corr Conc

<MDL
<MDL
<MOL
0.70
<MDL
<MDL
<MDL
<MDL
<MOL
<MDL

477.4

2.6
<MDL
<MDL
<MOL
<MDL
<MDL
<MUL
<MDL
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gnvironmental Trace Substances Research Center
Base Neutral Result Sheet

Sample Source: Burns & McDonnell

Submitter IU#: D-92 oR

ETSRC I0L#: 5120526 Data File#. BN5120526
Sample Matrix: Water

Method: U.S.E.P.A. #625
Date Received: December 17, 1985

Date Analyzed: January 23, 1986 Conc. units: mcg/L
Analyst: Carl Orazio

Quanti ty
Compound _m/e Scan # Area Conc Corr Conc
Bis[2-ChloroethylJether 93 <MDL
1,3-Dichlorobenzene 146 <MDL
1,4-Dichlorobenzene 146 <MDL
1,2-Dichlorobenzene 146 <HUL
Bis[2-Chlorophropyl]ether 45 <MDL
Hexachloroethane 117 <MDL
Nitrobenzene 77 <HMDL
[sophorone 82 <l
Bis[2-Chloroethoxy lme thane 93 <MDL
. Trichlorcbenzene 180 <MDL
. Naphthalene 128 <MDL
. Hexachlorobutadiene 225 <MDL
. Hexachlorocyclopentadiene 237 <MDL
. 2=Chloronaphthalene 162 <MDL
. Acenaphthylene 152 <MDL
. Dimethylphthalate 163 <MDL
. Acenaphthene 154 <MDL
. 2,4-binitrotoluene 165 <MDL
. Fluorene 166 <MDL
. Uietnylphthalate 149 <MOL
. N-Witroaiphenylamine 169 <MDL
. 4-Bromophenylpnentyl ether 248 <DL



SURROGATE RESULTS

Quantity
Compound _m/e_ Scan #
1. Anthracene D-10 188 2414
2. Chrysene D-12 240 3373
3.
4.
Tentatively Identified Compounds
NBS
LIB
Compound Scan # _FIT
1. Trimethyl Cyc lohexene-1-one 1074 No Match
2
3
4
5.
6.
7
8
9
0

Area
120131
110619

Base
m/e

123

Det Spiked
Conc Conc¢
99.0 100.0
108.0 100.0
Area Est Conc




24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

Compound
Hexachlorobenzene

Phenanthrene

Anthracene
Di-n-Butylphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
Benz[a]anthracene
3,3'-Dichlorobenzidine
Chrysene
Bis[2-ethylhexyl]phthalate
Di-n-Octylphthalate
Benzo[b]F luoranthene
Benzo[k JFluoranthene
Benza{a]Pyrene
1,2-Diphenylhydrazine
Benzidine

4-Chlorophenyl phenyl ether
N-Nitroso-n-propylamine

Quant ity
m/e

284
178
178
149
202
202
149
228
252
228
149
143
252
252
252

77
184
204

70

Scan #

Area

Conc

Corr Conc

<MDL
<MDL
<MOL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MuL
<MDL
<MOL
<MOL
<MDL
<MDL
<MDL
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Environmental Trace Substances Research Center
Base Neutral Result Sheet

Sample Source: Burns & McDonnell

Submitter ID#: D-95 bR
ETSRC ID#: 5120529
Sample Matrix: Water
Method: U.S.E.P.A. #625

Date Received: December 17, 1985
Date Analyzed: January 20, 1986

Analyst: Carl Orazio

Compound
Bis[2-Chloroethyl]ether

. 1,3-Dicnhlorobenzene

1,4-Dichlorobenzene
1,2-Dichlorobenzene
Bis[2-Chlorophropy1lether
Hexachloroethane
Nitrobenzene

. Isophorone

. Bis[2-Chloroethoxy]methane
. Trichloroobenzene

. Naphthalene

. Hexachlorobutadiene

. Hexachlorocyclopentadiene
. 2-Chloronapnthalene

. Acenaphthylene

. Dimethylphthalate

. Acenaphthene

. 2,4-Dinitrotoluene

. Fluorene

. Diethylphthalate

. N-Nitrodiphenylamine

. 4-Bromophenylphentyl ether

Quantity
m/e

93
146
146
146

45
117

77

82

93
130
128
225
237
162
152
163
154
165
166
149
169
248

Data File#:

Conc. Units:

Scan #

BN5120529

mcg/L

Area

Conc

Corr Conc

<MDL
<MDL
<MDL
<DL
<{MDL
<MDL
<MDL
<MDL
<MDL
<MLL
<MBL
<MDL
<MDL
<MoL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL



1.
2.
3.
4,

1.
2.
3.

W &€ ~N ©C O »

10.

SURROGATE RESULTS

Quantity Det Spiked
Compound m/e Scan # Area Conc Conc
Anthracene D-10 188 2415 115742 99.3 100.0
Chrysene D-12 240 337¢ 104983 102.5 100.0
Tentatively Identified Compounds
NBS
LIB Base
Compound Scan # FIT m/e Area Est Conc
Trimethyl Cyclohexane-1-One 1080 No Match 123
Hexane Dioc Acid Dioctyl Ester 3256 919



24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34,
35.
36.
37.
38.
39.
40.
41,
42.

Compound

Hexachlorobenzene
Phenanthrene

Anthracene
Di-n-Butylphthalate
Fluoranthene

Pyrene
Butylbenzyliphthalate
Benz[alanthracene
3,3'~Dichlorobenzidine
Chrysene
Bis[2-ethylhexyl]phthalate
Di-n-Octylphthalate
Benzo[bJFluoranthene
benzo[kJFluoranthene
Benzo[a]Pyrene
1,2-piphenylhydrazine
Benzidine

4-Chloropnenyl phenyl ether
N=Nitroso-n-propylamine

Quantity
m/e

284
178
178
149
202
202
149
228
252
228
149
149
252
252
252

77
184
204

70

Scan #

3450

Area

4515

Conc

Corr Conc

3.7

<MDL
<MDL
<HDL
<MbL
<MDL
<DL
<MDL
<MDL
<MDL
<MDL

3.7
<MDL
<MDL
<MDL
<MDL
<ML
<MDL
<MuL
<MDL



Environmental Trace Substances Research Center
Base Neutral Result Sheet

Sample Source: Burns & MclDonnell

Submitter ID#: D- a4 oR

ETSRC ID#: 5120528 vata File#:. ©BNH1zZU5Z8
Sample Matrix. Water

Method: U.S.E.P.A. #625

Date Received. December 17, 1985

UDate Analyzed: January 23, 1986 Conc. Units: mcg/L
Analyst: Carl Orazio

Quantity
Compound _m/e Scan # Area Conc
1. Bis[2-Cnloroethyl]ether 93
2. 1,3-Dichlorobenzene 146
3. 1,4-Dichlorobenzene 146
4. 1,2-Dichlorobenzene 146
5. Bis[2-Chlorophropyl Jether 45
b. Hexachloroethane 117
7. Nitrobenzene 77
8. Isophorone 82
9. Bis[2-Chloroethoxy Jme thane 93
10. Trichlorobenzene 180
11. Naphthalene 128
l¢. Hexachlorobutadiene 225
13. Hexachlorocyclopentadiene 237
14. 2-Chloronaphthalene 162
15. Acenaphthylene 152
17. Dimethyliphthalate 163
18. Acenaphthene 154
19. 2,4-binitrotoluene lob
20. Fluorene . 166
21. Diethyiphthalate 149
22. N-Nitrodiphenylamine 169
23. 4-Bromophenylphentyl ether 248

Lorr Conc
<MDL
<MDL
<MLL
<HDL
<MDL
<DL
<MDL
<MDL
<MDL
<MDL
<MDL
<DL
<MDL
<MDL
<MDL
<MoL
<MDL
<MDL
<MDL
<bL
<MDL
<MUL



SURROGATE RESULTS

guantity
Compound m/e
Anthracene D-10 188
. Chrysene D-12 240

W o ~N o0 0 & W N

[
[aw)

Scan # Area
2415 103659
3371 124926

Tentatively Identified Compounds

Compound Scan #
1,1' Ethane Bis Oxy(Ethoxy)

[2]Ethoxy 1032
Trimethyl Cyclohexe-1-One 1081
Tetraoxydodecane 1945

Det Spiked
Conc Conc
88.9 100.0
122.0 100.0
Area Est Conc

NBS
LIB Base
FIT m/e
No Match 59
No Match 123
969 59
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Environmental Trace Substances Kesearch Center

Sample Source:
Submi tter lu#:
ETSRC Iu#: 6010117
Sample Matrix: Water
Method: U.S.E.P.A. #625
LUate Received: January
vate Analyzed:

Analyst: Carl Orazio

ComEound
Bis{Z~Chloroetny]l Jether

1,3-Dichlorobenzene

. 1,4-Dichlorobenzene
. 1,2-Dichlorobenzene

Bis[2~Chlorophropyllether

. Hexachloroethane

Nitrobenzene

. Isophorone
. Bis[2-Cnloroethoxy Jmethane

Trichlorobenzene

. Napnhthalene

. Hexachlorobutadiene

. Hexachlorocyclopentadiene
. 2-Chloronaphthalene

Acenaphthylene
Dimethylphthalate
Acenaphthene

. 2,4=-Dinitrotoluene
. Fluorene
. Diethylphthalate

N-Nitrodiphenylamine

. 4-Bromophenylphentyl ether

Burns & McDonnell

January 23, 198¢

guantity
m/e

93
146
146
146

45
117

77

82

93
180
128
225
237
162
152
163
154
165
166
149
169
24y

Base Neutral Result Sheet

Data File#: BN6010117

Conc., Units: cy/L

Scan # Area Conc

Corr Conc

861 542 1.0

1262 1360 0.90

208U 3545 1.85

<MDL
<MoL
C.94
<MDL
<MDL
<ML
<MDL
<DL
<MDL
<MDL
U.86
<MOL
<lbL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
1.75
<MDL
<MDL
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Compound

. Anthracene D-10
. Chrysene D-12

Compound

SURKOGATE RESULTS

Quantity
m/e Scan #
188 2416
240 3373

Tentatively Identified Compounds

NBS
LIB
Scan # FIT

Area
132398
107540

Base
m/e

Det Spiked
Conc Conc
113.5 100.0
105.9 100.0
Area tst Conc




Environmental Trace Substances Research Center
Base Neutral Result Sheet

Sample Source: Burns & McDonnell

Submi tter ID#:

ETSRC IU#: 5120524S; Spike Sample Data File#: BN5120524S
Sample Matrix: Water

Method: U.S.E.P.A. #0645

Late Received: Uecember 17, 1985

Date Analyzed: January 22, 1986 tonc. Units: mcy/L
Analyst: Carl Orazio

Quantity Corr Spk
Compound _m/e Scan # Area Conc Conc conc
1. Bis{2-Chloroethyl]e ther 93 <MDL
2. 1,3-Uichlorobenzene 146 <MOL
3. 1l,4-Dichlorovenzene 1406 <MDL
4, 1,2-bichlorobenzene 146 <MDL
5. Bis[2-Chloropnropyljether 45 <MUL
6. Hexachloroethane 117 <MOL
7. Nitrobenzene 77 <MDL
Y. Isophorone 82 <DL
9. BisL2-Chloroethoxy]methane 93 <MUL
10. Trichlorobenzene 180 <MDL
11. Naphtnalene 18 <MDL
12. Hexachlorobutadiene 225 <MUL
13. Hexachlorocyclopentadiene 237 <MDL
14, 2-Chloronaphthalene 162 <MDL
15. Acenaphthylene 152 <MDL
17. Dimethylphthalate 163 <MDL
13. Acenaphthene 154 <MDL
19. ¢,4-binitrotoluene 165 <MOL
20. Fluorene 166 2059 11222 17.Y 19.2 20.0
21. Diethylphthalate 149 <MDL
22. N-Nitrodiphenylamine ' 169 <DL
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Compound
Anthracene D-10

. Chrysene D-12

Compound

SURKOGATE RESULTS

Quanti ty
m/e Scan #
188 2410
240 3370

Tentatively Identified Compounds

NBS
LIB
Scan # FIT

Area
213,353
160,419

Base

m/e

Det Spiked
Conc Conc
114.5 100.0
106.0
Area Est Conc




4.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

ComEound
Hexachlorobenzene

Pnenanthrene

Anthracene
Di-n-Butylphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
Benz[aJanthracene
3,3'-Dichlorobenzidine
Chrysene
Bis[2-ethylhexyl]phthalate
Di-n-0ctylphthalate
Benzo[b]Fluoranthene
Benzo[k]JFluoranthene
Benzo[a JPyrene
1,2-Dipnenylhydrazine
Benzidine

4-Chlorophenyl pnenyl ether
N-iNitroso-n-propylamine

Quantity
mle

284
178
178
149
202
202
149
228
252
228
149
149
252
252
252

77
184
204

70

Scan #

2833

3752

Area

26966

38619

34949

22655

Conc

Corr Conc

15,6

22.7

72.4

20.1

<MDL
20.0
<MDL
<MbL
20.0
<DL
<MLL
<MDL
<MDL
75.0
<MDL
<MDL
20.0
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL



Environmental Trace Substances Research Center
Base Neutral Result Sheet

Sample Source: Burns & McDonnell

Submi tter ID#:

ETSRC IU#: 512U05RSPK Data File#: BNRSPK
Sample Matrix: Water

Methoa: U.S.E.P.A. #625

Date Received: January 14, 1986

Date Analyzed: January 1lb, 1956 Conc. units: mcg/L
Analyst: Carl Orazio

Quantity
Compound _m/e_ Scan # Area Conc Corr Conc
1. Bis{2-Chioroethyl Jether 93 <MDL
2. 1,3-Dichlorobenzene 146 <MDL
3. 1,4-Dichlorobenzene 146 <ML
4. 1,¢-Dichlorobenzene 146 <MDL
5. Bis{2-ChlorophropylJlether 45 <MOL
6. Hexachloroethane 117 <MbL
7. Witrobenzene 77 <MDL
8. Isophorone 82 bl
9. Bis{2-Chloroethoxy Jimethane 93 <MDL
10. Trichlorobenzene 180 <MDL
11. Naphthalene 128 <MDL
12. Hexachlorobutadiene 225 <MLL
13, Hexachlorocyclopentadiene 237 <MDL
14, 2-Chloronaphthalene 162 <MDL
15, Acenaphthylene 152 <MDL
17. Diwethylphthalate 163 <MDL
18. Acenaphthene 154 <MLL
19, %,4-Dinitrotoluene 165 <MLL
20. Fluorene 166 2054 16555 19.3 20.0
2i. Diethylphthalate 149 <Mul
22. N-Nitrodiphenylamine 169 <MDL
23. 4-bromophenylphentyl ether 248 <MDL
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SURROGATE RESULTS

Quantity
Compound m/e Scan # Area
Anthracene D-10 188 132,499
Chrysene D-12 240 76,944
Tentatively Identified Compounds

NBS

LIB Base
Compound Scan # FIT m/e

Det Spiked
Conc Conc
110.4 100.0
91.7 100.0
Area Est Conc




24,
Z5.
26.
Z17.
28.
9.
30.
31.
32.
33.
34.
3o.
36.
37.
38.
39.
40.
41,
42,

Compound

Hexachlorobenzene
Phenanthrene

Anthracene
Di-n-Butylpnthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
benz{aJlanthracene
3,3'-bichlorobenzidine
Chrysene
Bis[2-ethylhexyl]phthalate
Di-n-Uctyiphthalate
Benzo[b]Fluoranthene
BenzolkJFluoranthene
Benzo[a ]Pyrene
l,¢-Diphenylhydrazine
Benzidine

4-Chlorophenyl phenyl ether
N-Nitroso-n-propylamine

Quantity
m/e

284
178
178
149
202
202
149
228
252
228
149
149
252
252
252

77
184
204

70

Scan #

Area

Conc

Corr Conc

<MUL
<MDL
<MDL
<MDL
<MDL
<MLL
<MDL
<MDL
<MDL
<MDL

2.9
<MDL
<MUL
<MuL
<MDL
<MbL
<MDL
<MDL
<MDL

' N E N N BN BN BE e B B EBe



Environmental Trace Substances Research Center
Base Neutral Result Sheet

Sample Source: Burns & Mcuonnell

Submitter ID#: S- 84 pR

ETSRC Iu#: 5120519 Data File#: BN5120519
Sample Matrix: HWater

Hethoa: U.S.E.P.A. #0625

Date Received: December 17, 1985

Date Analyzed: January 21, 1986 Conc. units: mcy/L
Analyst: Carl Orazio

Guantity
Compound _m/e_ Scan # Area Conc Corr Conc
1. Bis[2~Chloroethyllether 93 <MDL
2. 1,3-Dichlorobenzene 146 <L
3. 1,4-Dichlorobenzene 146 <MDL
4, 1,2-Dichlorobenzene 146 <hDL
5. Bis[2-Chlorophropyllether 45 <MDL
6. Hexachloroethane 117 <MuL
7. Nitrobenzene 77 <MDL
8. Isophorone 82 <HDL
9. Bis[2-Chloroethoxy Jmethane a3 <MDL
10. Trichlorobenzene 130 <MuL
11. Naphthalene 128 <HDL
12. Hexachlorobutadiene 225 <MDL
13. Hexachlorocyclopentadiene 237 <MDL
14. 2-Chlioronapntnalene 162 <MuL
15. Acenaphthylene 152 <MDL
17. Dimethylphthalate 163 <MDL
18. Acenaphthene 154 <MDL
19. 2,4-Dinitrotoluene 165 <MDL
2u. Fluorene . 166 <MDL
21l. Diethylphthalate 149 <MDL
22. N-Nitrodiphenylamine 169 <HMDL
23. 4-dromophenylphentyl ether 248 <MDL



Compound
1. Anthracene D-10

2. Chrysene D-12
3.

SURROGATE RESULTS

Quantity
m/e Scan # Area
188 2424 131211
240 3382 114619

Det Spiked
Conc Conc
109.3 100.0
117.5 100.0
Area Est Conc

4,
Tentatively Identified Compounds
NBS
LIB Base
Compound Scan # _FIT m/e
1. 1,1' £thane Bis Oxy(Ethoxy) 1039 46
2
3
4,
5.
6
7
8.
9.
10.
sc#25120518/



24.
25.
26.
27.
28.
29.
30.
3.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

Compound
Hexachlorobenzene

Phenanthrene

Anthracene
Di-n-Butylphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
Benz{a]anthracene
3,3'-Dichlorobenzidine
Chrysene
Bis[2-ethylhexy1]phthalate
Di-n-Octylphthalate
Benzo[b]F luoranthene
Benzo[k JFluoranthene
Benzo[a]Pyrene
1,2-Diphenylhydrazine
Benzidine

4-Chlorophenyl phenyl ether
N-iNitroso-n-propylamine

Quantity
m/e

284
178
178
149
202
202
149
228
252
228
149
149
252
252
252

77
184
204

70

Scan #

Area

Conc

Corr Conc

<MbL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MOL.
<MDL
<MDL
<MDL
<MDL
<MDL
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Environmental Trace Substances Research Center
Base Neutral Result Sheet

Sample Source: Burns & McDonnell

Submitter ID#: D- 82 OR

ETSRC Io#: 5120518 Data File#: BN5120518
Sample Matrix: Water

Method: U.S.E.P.A. #625

Date Received: December 17, 1985

Date Analyzed: January 21, 1986 Conc. Units: mcg/L
Analyst: Carl Orazio

Quantity
Compound _m/e_ Scan # Area Conc Corr Conc
. Bis[2-Chloroethyl]ether 93 <MDL
1,3-Dichlorobenzene 146 <MDL
1,4-Dichlorobenzene 146 <MDL
1,2-Dichlorobenzene 146 <MDL
Bis[2-Chlorophropyl]ether 45 <MDL
Hexachloroethane 117 <MDL
. Nitrobenzene 77 <MDL
Isophorone 382 <MDL
. Bis[2-Chloroethoxy]methane 93 <MDL
Trichlorobenzene 180 <MDL
. Naphthalene 128 <MDL
. Hexachlorobutadiene 225 <MDL
. Hexachlorocyclopentadiene 237 <MDL
. 2-Chloronaphthalene 162 <MDL
. Acenaphthylene 152 <MDL
. Dimethylphthalate 163 <MDL
. Acenaphthene 154 <MDL
. 2,4-Dinitrotoluene 165 <MDL
. Fluorene 166 <MDL
. Diethylphthalate 149 <MDL
. N-Nitrodiphenylamine 169 <MDL
. 4-3romophenylphentyl ether 248 <MDL



SURROGATE
Quantity
Compound _m/e_
1. Anthracene D-10 188
2. Chrysene D-12 240
3.
4,

RESULTS

Scan #

2426
3384

Tentatively Identified Compounds

NBS
LIB
Compound Scan # FIT
1. Ethane 1,1'-0Oxy Bis (2-Ethoxy) 1029 943
2. Uiethyl Carbitol 1045
3. 1632
4. 2051
5.
6.
7.
5.
9.
10.

Area
159,063
88,230

Base

m/e

59

et Spiked
Conc Conc
85.3 100.0
105.0 100.0
Area tst Conc




24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
33.
39.
40.
41.
42.

Compound
Hexachlorobenzene

Phenanthrene

Anthracene
Di-n-Butylphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
Benz[a)anthracene
3,3'-Dichlorobenzidine
Chrysene
Bis[2-ethylhexyl]phthalate
Di-n-Octylphthalate
Benzo[b]F luoranthene
Benzo[k JF luoranthene
Benzo[a]Pyrene
1,2-Diphenylhydrazine
Benzidine

4-Chloropheny] phenyl ether
N-ilitroso-n-propylamine

Quantity
m/e

284
178
178
149
202
202
149
228
252
228
149
149
252
252
252

77
184
204

70

Scan #

Area

Conc

Corr Conc

<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MOL
<MDL
<MDL
<MuL
<MDL
<MDL
<{MDL
<MDL
<MDL
<MDL
<MDL
<MDL
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Environmental Trace Substances Research Center
Base Neutral Result Sheet

Sample Source: Burns & McDonnell

Submitter ID#: §-&820R
ETSRC ID#: 5120517
Sample Matrix: Water
Method: U.S.E.P.A. #625

Date Received: December 17, 1985
Date Analyzed: January 20, 1986

Analyst: Carl Orazio

Compound

. Bis[2-Chloroethyl]ether

1,3-Dichlorobenzene

. 1,4-Dichlorobenzene

1,2-Dichlorobenzene
Bis[2-Chlorophropy1]ether
Hexachloroethane
Nitrobenzene

[sophorone

. Bis[2-Chloroethoxylmethane
. Trichlorobenzene

. Naphthalene

. Hexachlorobutadiene

. Hexachlorocyclopentadiene
. 2-Chloronaphthalene

. Acenaphthylene

. Dimethylphthalate

. Acenaphthene

. 2,4-Dinitrotoluene

. Fluorene

. Diethylphthalate

. N-Nitrodipheny]amine

. 4-Bromophenylphentyl ether

Quantity
m/e

93
146
146
146

45
117

77

82

33
180
128
225
237
162
152
163
154
165
166
149
169
248

Data File#:

Conc. Units:

Scan #

BN5120517

mcg/L

Area

conc

Corr Conc

<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
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Comgound
Anthracene D-10

Chrysene DB-12

Compound

SURRUGATE RESULTS

Quantity
m/e Scan #
188 2253
240 3211

Tentatively Identified Compounds

NBS
LIB
Scan # FIT

Area
67,653
44,472

Base

m/e

Det Spiked
Conc conc
50.4 100.0
45.¢6 100.0
Area Est Conc




23.
24,
25.
2v.
27.
8.
29.
30.
3l.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

CanEound

4-Bromophenylphentyl ether
Hexachlorobenzene
Phenanthrene

Anthracene
Di-n-Butylphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
Benz[aJanthracene
3,3'-Dichlorobenzidine
Chrysene
Bis[2-ethylhexyljphthalate
Di-n-Octylphthalate
Benzo[b]Fluoranthene
Benzo[kJFluoranthene
Benzo[a]Pyrene
1,2-Diphenylhydrazine
Benzidine

4-Chlorophenyl phenyl ether
N-N1i troso-n-propylamine

Quantity
m/e

248
234
178
178
149
202
202
149
228
252
228
149
14y
252
252
252

77
184
204

70

Scan #

Area

Conc

Corr Conc

<MUuL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MoL
<MDL
<MDL
<MDL
<MDL
<MDL
<MuL
<HDL
<ML
<MDL
<UL
<MDL
<HDL
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17.
18.
19.
20.
21.
e,

Environmental Trace Substances Research Center

Sample Source:
Submitter ID#: D-816p
ETSRC Ivu#: 510516

Sample Matrix: Water
Method: U.S.L.P.A.

Date Received:
bate Analyzed:

#025

Analyst: Carl Urazio

Compound
Bis[2~ChloroethylJether
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
Bis[2-Chlorophropyl Jether
Hexachloroethane
Nitrobenzene
[sopnorone
Bis[2-Chloroethoxy Jiethane
Trichlorobenzene

. Naphthalene

Hexachlorobutadiene

3. Hexachlorocyclopentadiene
. 2~Chloronapnthalene
. Acenaphthylene

Dimethylphthalate
Acenaphthene
2,4~Dinitrotoluene
Fluorene
Uiethylphthalate

N-Nitrodiphenylamine

Base Neutral Result Sheet

Burns & McDonnell

Data File#:

December 17, 1985
February 1V, 1986

Conc. Units:

yuantity
n/e Scan #

93
140
146
146

45
117

77

82

93
160
128
225
237
loz
152
163
154
165
166
149
169

BROS16RP

mcg/L

Area

conc

Lorr Conc

<HDL
<DL
<MOL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<DL
<MDL
<MLL
<KDL
<MUL
<MbL
<MLL
<MOL
<MDL
<MDL
<MDL
<MDL



SURKOGATE RESULTS

Quantity

Compound _mle Scan # Area
1. Anthracene D-1v 188 2423 134,889
2. Chrysene D-12 240 3381 117,819
3.
4,

Tentatively Identified Compounds
NBS
LIB Base

Compound Scan # FIT _mle_
1.
2.
3.
4,
5.
6.
7.
5.
9.
10,

bet Spiked
Conc Conc
112.4 1v0.0
120.8 100.0
Area tst Conc




24.
25.
26,
Z7.
28.
29.
30.
31.
32.
33.
34.
35.
30.
37.
38.
39.
40.
41.
42.

Compound

Hexachlorobenzene
Phenantnrene

Anthracene
Ui-n-Butyliphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
Benz[a]anthracene
3,3'-Dichlorobenzidine
Chrysene
Bis[2-ethylhexyl]phthalate
Di-n-0ctylphthalate
Benzo[bJFTuorantheane
Benzo[k]Fluoranthene
Benzo{a]Pyrene
1,2-biphenylhydrazine
Benzidine

4-Chlorophenyl pnenyl ether

N-Nitroso-n-propylamine

Quantity
m/e

284
178
178
149
202
20¢
149
228
252
228
149
149
252
252
252

77
184
204

70

Scan # Area Conc

Corr Conc

3225 885 0.48

3459 33,100 24.8
3081 5769 2.6

<MDL
<MDL
<MDL
U.43
<MDL
<DL
<MDL
<MDL
<MDL
<DL
2.1

.3
<MDL
<DL
<MLL
<MibL
<MDL
<ibL
<MDL



Environmental Trace Substances Research Center
Base Neutral Result Sheet

Sample Source: Burns & McDonnell

Submitter ID#: D- 87 O0R

e TSRC Iu#: 5120521 . Data File#: BNb5120521
Sample Matrix: HWater

Method: U.S.E.P.A. #625

Date Received: December 17, 1985

Date Analyzed: January 21, 1986 Conc. units: mcy/L
Analyst: Carl Orazio

guantity
Compound m/e Scan # Area Canc corr Conc
1. Bis[2-Chloroethyllether 93 <MOL
2. 1,3-Dichlorobenzene ' 146 <DL
3. 1,4-Dicnlorobenzene 145 <MDL
4, 1,2-Dichlorobenzene 140 <DL
5. Bis[2-ChlorophropylJether 45 <MDL
6. hexachloroethane 117 <quL
7. Nitrobenzene 77 <KDL
&. Isophorone ue <HDL
9. Bis[2-Chloroethoxylinethane 93 <MDL
10. Trichlorobenzene 180 <HDL
11. Naphthalene 128 <MDL
12. Hexachlorobutadiene 225 <MDL
13. Hexachlorocyclopentadiene 237 <MDL
14, 2-Chloronaphthalene 102 <HMDL
15. Acenaphthylene 152 <MDL
i17. Dimethylphthaiate 163 <HMDL
18. Acenaphthene 154 <MOL
19. 2,4-Dinitrotoluene 165 <MBL
20. Fluorene 166 <MDL
21, Diethylphthalate 149 <MDL
22. N-Nitrodiphenylamine 169 <MDL
23. 4-Bromophenylphentyl ether 245 <DL



SURROGATE RESULTS

Quantity
Compound m/e Scan # Area
1. Anthracene D-10 188 2421 138,263
2. Chrysene D-12 240 3378 77,436
3.
4.
Tentatively Identified Compounds
NBS
LIB Base
Compound Scan # FIT _m/e

1. Methyl-3-Amino-1,24 Triazo] 7717 976 98
2. Propanol, 1-{2-Ethoxypropoxy) 848 868 59
3. 3,5 Dimethyl-3-Hexanol 885 868 73
4,
5.
6.
7.
8.
9.
10,

Det Spiked
Conc Conc
115.2 100.0
79.4 100.0
Area Est Conc
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Submitter ID:
ETSRC 1ID:

Burns and McDonnel #
5120514

Result Summary Sheet

T-59 OR

R. Data File:

Sampie Matrix:

Water

Analytes:

Priority poliutant phenols

Me thod:

EPA6U4 - GC/MS

Date Kecieved/Analyzed.
Carl Orazio

Analyst:

Cone. UmbG: ""‘C‘y{"

Compound

Phenol

2-Chlorophenol
2-Nitrophenol

2,4-Dime thylphenol
2,4-Dichlorophenol
4-Chloro, 3-Methylphenol

. 2,4,6-Trichlorophenol

2 .4-Dinitrophenol

. 4-Nitrophenol
10.
1l.

4,6-binitro, 2-Methylphenol
Pentachlorophenol

Phetiol D-5 (Surrogate) rec

December 1486/Jan. 1, 1986
Quantity
m/e Scan # Area
1695 878
2119 4948

A5120514

Conc

Corr Conc

<MDL
<ML
<MDL
<DL
<MDL
<MbL
<MDL
10.0
<MDL
<MLL
9.6

38%
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Result Summary Sheet

Submitter ID: Burns and McDonnel # S$-8o oR

ETSRC ib: 5120515

Sample Matrix: Water

Analytes: Priority pollutant phenols
Method: EPA604 - GC/MS

Date Recieved/Analyzed: vec. 1986/Jan. 1, 1986

Analyst: Car] Orazio
Cc'v\b.uvhiu-' ""0‘3 i L

Quantity
Compound m/e Scan #

Phenol
2-Chlorophenol

. 2-Nitrophenol

2,4-Dimethylphenol
2,4-Dichlorophenol
4-Chloro, 3-Methylphenol
2,4,6-Trichlorophenol
2,4-Dinitrophenol
4-Nitrophenol

4,6-Dinitro, 2-Methylphenol

. Pentachlorophenol

Phenol D-5 (Surrogate) rec

R. Data File.

Area

A5120515

Conc

Corr Conc

<MDL
<DL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL

37.6%
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Submitter ID: Burns and MclDonneil #

Result Summary Sheet

ETSRC ID. 1 L Samples-Uetection Levels Table

Sample Matrix: Water

Analytes. Priority poliutant phenols

Method: EPA6U4 - GC/MS

Date Recieved/Analyzed:
Carl Orazio

Analyst:

Dec 1986/Jdan. 1, 1986

conc Units: MCG/L

Compound

. Phenol

2-Chlorophenol

. 2-Nitrophenol

2,4-Dimethylphenol

. 2,4-Dichlorophenol

4-Chloro, 3-Methylphenol

. 2,4,6-Trichlorophenol

2,4-Dinitrophenol

. 4-Nitrophenol
. 4,6-Dinitro, 2-Methylphenol
. Pentachlorophenol

Phenol 0-5 (Surrogate) rec

Quantity
m/e

Scan #

639
656
960
989
1030
1283
1406
1687
1733
1871
2108

R. bata File:

Area

9714
quu4
2254
5515
4478
20354
12807
2070
7940
8309
16647

Conc

Corr Conc

= 0 0 YW = = ~ O W C
O = 0O N OO U & O & W
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Submitter 1ID:
ETSRC Iu:

Burns and McDonnel #
5120513d

Result Summary Sheet

G -51 @R

Sample Matrix:

Hater

Analytes:

Priority poliutant phenols

Me thoa:

EPA6U4 - GC/MS

Late Recieved/Analyzed.
Carl Orazio

Analyst:

Cone Umils - 'V\C"g,/‘—-

Compound

Phenol
2-Chlorophenol

. 2-Nitrophenol

z,4-0ime thylphenol
2,4-Dichlorophenol
4-Chloro, 3-Methylphenol
2,4,6-Trichlorophenol
2,4-0initrophenol

. 4-iitrophenol

4,6-Dinitro, 2-Methylphenol

. Pentachlorophenol

Phenol D-5 (Surrogate) rec

Dec. 1986/dan. 1, 1986
Quantity
m/e Scan # Area
644 3951

R. Data File:

A5120513

Cconc

Corr Conc

2.4

6.9
<DL
<MOL
<MDL
<MOL
<MbL
<MDL
<MDL
<MDL
<MDL
<MDL

45%
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SURKOGATE RESULTS

Quantity
Compound _mle Scan_# Area
1. Anthracene D-10 188 2416 121366
2. Chrysene D-1¢ 240 3374 117996
3.
4.
Tentatively Identified Compounds
NBS
LIB Base
Compound Scan # _FIT _m/e
1.
2.
3.
4,
5.
6.
7.
8.
9.
10,

Det Spiked
tonc Conc
100.0 100.0
114.4 114.4
Area Est Conc
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Environmental Trace Substances Research Center

Sample Source: ETSRC AG/QC
Submitter Iv#:

ETSRC Ib#: 51095 1Reagent Blank
Sample Matrix: HWater
Method: U.S.E.P.A.

Date Received:

#625

January 22, 1980

Carl Orazio

Date Analyzed:
Analyst:

Compound
Bis[2-Chloroethyl Jether

1,3-Dichlorobenzene

. 1,4-Dichlorobenzene

1,2-Dichlorobenzene
Bis[2-ChlorophropylJlether
Hexachloroethane
Nitrobenzene

Isophorone
Bis[2-Chloroethoxy Jmethane

. Trichlorobenzene

. Naphthalene

. Hexachlorobutadiene

. Hexachlorocyclopentadiene
. 2-Chloronaphthalene

. Acenaphthylene

. Dimethylpnthalate

. Acenaphthene

. £,4-Dinitrotoluene

. Fluorene

. Diethylphthalate

. N-Nitrodiphenylamine

. 4-Bromonhenylphentyl ether

Base Neutral Result Sheet

Data File#:

Conc. Units:

Quantity
m/e

93
146
146
146

45
117

77

82

93
180
128
225
237
162
152
163
154
165
166
149

169
248

Scan #

BN51205Rb

meg/L

Area

Conc

Corr Conc

<MDL
<MDL
<MDL
<MDL
<MDL
<MbL
<MDL
<ML
<MOL
<MDL
<MDL
<MDL
<MDL
<MLL
<MDL
<MDL
<MDL
<MDL
<MDL
<MLL
<MDL
<MLL



24,
. Phenanthrene
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
4u.
41,
42,

Compound

Hexachlorobenzene

Anthracene
Ui-n-sutylphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
Benz[alanthracene
3,3'-Dichlorobenzidine
Chrysene
Bis{2~ethylhexyl]phthalate
Di-n-Octylphthalate
Benzo[b]Fluoranthene
Benzo[k]Fluoranthene
Benzo[a JPyrene
1,2-Diphenylhydrazine
Benzidine

4~-Chlorophenyl phenyl ether
N-Kitroso-n-propylamine

Quantity
m/e

284
178
178
149
202
202
149
228
252
228
149
149
252
252
252

77
184
204

70

Scan #

3453

Area

conc

Corr Conc

9480

3.5

<MDL
<MDL
<MDL
<HDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL

3.5
<Mbi
<MDL
<MDL
<MOL
<MDL
<MDL
<MDL
<MDL
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23.
24.

25.

Z6.
27.
28.

29.

30.
31.

32.
33.

34.

35.

36.

37.
38.
39.
40.
41.
42.

Compound

4-gromophenylphentyl ether
Hexachlorobenzene
Phenanthrene

Anthracene
Di-n-Butylphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
benz[alanthracene
3,3'-Dichlorobenzidine
Chrysene
Bis[2-ethylhexyl]phthalate
Di-n-Octylphthalate
Benzo[b]Fluoranthene
Benzo[kJFluoranthene
Benzola JPyrene
1,2-Diphenyinydrazine
Benzidine

4-Chlorophenyl phenyl ether
N-Nitroso-n-propylamine

Quantity
m/e

248
284
178
178
149
202
202
149
228
252
228
149
149
252
252
252

77
184
204

70

Scan #

Area

Conc

Corr
Conc

Spk
Conc

2403

2838

3379
3452

3753

18634

23796

23610
2901

17421

21.7

68.0

21.4

<MDL
<MDL
16.4
<MDL
<MDL
23.3
<ML
<MDL
<MDL
<MDL
73.1
2.90
<MDL
23.0
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL

20.0

20.0

75.0

20.0
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Compound

Anthracene D-10

. Chrysene D-12

Compound

SURROGATE RESULTS

guantity
m/e Scan # Area
188 2410 110,948
240 3372 98,791

Tentatively Identified Compounds

Det Spiked
Conc Conc
91.4 100.0
96.0 100.0
Area tst Conc

NBS
LIB Base
Scan # FIT m/e
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Result Summary Sheet

Submitter Ib: Burns and bicDonnel # D-2S5 ©R
ETSRC Ib: 5120520 R. Data File:
Sample Matrix: Water

Analytes:

Priority pollutant phenols

Me thod:

LPA604 - GC/MS

Date Recieved/Analyzed:
Carl Orazio

Analyst:

Coone. Umib: Mcﬂb

Compound

Phenol
2-Chlorophenol
2=-Nitrophenol
2,4-Dimethyiphenol
2,4-vichlorophenol

. 4-Chloro, 3-Methylphenol

2,4,6-Trichlorophenol
2,4-Dinitrophenol

. 4-Nitrophenol

4,6~Dinitro, 2-Methyiphenol

. Pentacnlorophenol

Phenol D-5 (Surrogate) rec

Dec. 19y86/Jdan. 1, 1986
Quantity
m/e Scan # Area

5120520

conc¢

Corr Conc

<MDL
<Ml
<MLL
<MUL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL

21.3%
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Submitter IU:
ETSRL Iu:

Burns and McDonnel #
5120521

D-27 ¢R

kK. bata File:

Sampie Matrix:

HWater

Analytes:

Priority pollutant phenols

Methou:

EPA6U4 - GC/MS

Date Recieved/Analyzed:
Carl Orazio

Analyst:

Cene. Unals: mﬂc;?/i_

Compound

. Phenol

2-Chlorophenol
2-Nitrophenol
Z2,4-Dime thylphenol
2,4-Dichlorophenol

. 4-Chloro, 3-Methylphenol

2,4,6-Trichlorophenol
2,4~Dinitrophenol

. 4-Nitrophenol

4,6-Dinitro, 2-Methylphenol

. Pentachlorophenol

Phenol D-5 (Surrogate) rec

Dec. 198b/Jan. 1, 1986
Quanti ty
m/e Scan # Area

51205¢1

Conc

Corr Conc

<MDL
<MLL
<MDL
<MDL
<MDL
<DL
<MDL
<MDL
<MDL
MDL
<MDL

20.6%
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Result Summary Sheet

Submitter IU: Burns and MclUonnel # D-¥3 ¢R

ETSRC Iu: 5120513 R. Data File:
Sample Matrix: Water

Analytes: Priority pollutant phenols

Method. EPA6U4 - GC/MS

Date Recieved/Analyzed. Dec. 1986/Jan. 1, 1986

Analyst:. _ Carl Orazio

Cone. Wil -, 'wwg{l.

Quantity
m/e Scan # Area

Comgound

Phenol 653 4214

2-Chlorophenol
2-Nitrophenol
2,4-Dimethylphenol

. 2,4-vichlorophenol

4-Chloro, 3-Methylphenol
2,4,6-Trichlorophenol
2,4-Dinitrophenol

. 4-Nitrophenol

4,6-Dinitro 2-Methylphenol

. Pentachlorophenol

Phenol D-5 (Surrogate) rec

A5120518

Conc

Corr Conc

7.30
<MDL
<MDL
<DL
<MDL
<MDL
<MDL
<DL
<MDL
<MDL
<MDL

36.4%
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Result Summary Sheet

Submitter ID: Burns and McUonnel # S -&4 OR
ETSRC IU. 5120519 R. Data File: 5120519

Sample Matrix: Water

Analytes: Priority pollutant phenols

Method: EPA6U4 - GC/MS

Date Recieved/Analyzed: Dec. 1986/Jan. 1, 1980
Analyst: Carl Orazio

Cene Uil meg (L

Quantity

Compound _m/e_ Scan # Area Conc Corr Conc

. Phenol <MLL
2-Chlorophenol <MDL

. 2-Nitrophenol <MDL
2,4-Dimethylphenol <DL

. 2,4-Dicnlorophenol <MDL
4-Chloro, 3-Methylphenol <MDL
2,4,6-Trichlorophenol <MDL
2,4-Dinitrophencl <MDL

. 4-Nitrophenol <MDL
4,6-Dinitro, 2-Methylphenol <DL

. Pentachlorophenol <MLL
35.5%

Phenol D-5 (Surrogate) rec
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Result Summary Sheet

Submitter ID: Burns and Mcbonnel # D-—%¥¢ @R

£isKC 1D. 5120516 k. vata File.

Sample Matrix: Water

Analytes. Priority pollutant phenols

Methou. EPA604 - GC/MS

Date Recieved/Analyzed: Dec. 1986/Jan. 1 1986
Analyst: Carl Orazio

Canc. uﬂMV’ e L

Quantity

Compound m/e Scan # Area

. Phenol

2-Chlorophenal
2-Nitrophenol
2,4-Dimethylpnenol
2,4-Dichlorophenol
4-Cnloro. 3-Methylphenol
2,4,6-Trichlorophenol
2,4-Dinitrophenol

. 4-Nitrophenol
. 4,6-Dinitro, 2-Hethylphenol
. Pentachlorophenol

Phenol D-5 (Surrogate) rec

A5120516

Conc

Corr Conc

<MDL
<DL
<MDL
<MDL
<MDL
<L
<MDL
<DL
<MDL
<HDL
<MDL

27.9%
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Submitter IL:

ETSRC ID: 5120517

Burns and McDonnel #

Result Summary Sheet

S22 oR

R. Data File:

Sample Matrix:

Water

Analytes:

Priority pollutant phenols

Me thod: EPA604 - GC/MS

Jate Kecieved/Analyzed.

Analyst:

Carl Orazio

Dec. 1986/Jan. 1, 1986

Cane Uwils: “"‘"—(’["

Compound

. Phenol

2-Chlorophenol

2-Nitrophenol
2,4-Dime thy Iphenol

. 2,4-bichlorophenol

4-Chloro, 3-Methylphenol

. 2,4,6-Trichlorophenol

. 2,4-Uinitrophenol

. 4-iitrophenol

. 4,6-Dinitro, 2-Methylphenol

Pentachlorophenol

Phenol D-5 (Surrogate) rec

Quantity
m/e Scan # Area
647 4067

A5120517

Conc

Corr Conc

7.1
<MDL
<MDL
<MDL
<MDL
<MDt
<MOL
<MUL
<MDL
<DL
<MDL

24.0%
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Result Summary Sheet

Submitter I[D: 8urns and McDonnel # D-92 9OR

ETSRC 1D: 5120526 R. Data File:

Sample Matrix: Water

Analytes. Priority pollutant phenols

Method: EPA60U4 - GC/MS

Date Recieved/Analyzed: DLec. 1986/Jan. 1, 1986
Analyst: Carl Orazio

Cewne Unilh: MQ?{L

Quantity
Compound m/e Scan # Area
Phenol 652 3675

2-Chlorophenol
¢-Nitrophenol

2,4-Dime thylphenol
2,4-Dichlorophenol
4-Chloro, 3-Methylphenol
2,4,6-Trichlorophenol
2,4-Dinitrophenol
4-Nitrophenol

4,0-Dinitro, 2-Metnylphenol

. Pentachlorophenol

Phenol 0-5 (Surrogate) rec

5120526

Conc

Corr Conc

18.¢6
<MDL
<MOL
<DL
<MDL
<MDL
<MDL
<DL
<MDL
<MDL
<MDL

20.5%
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Result Summary Sheet

Submitter ID: Burns and McDonnel # D-92 OKR

ETSRC ID. 5120527

R. Data File:

Sample Matrix: Water .

Analytes: Priority pollutant phenols

Method: EPA604 - GC/MS

Date Recieved/Analyzed.
Analyst: Car) Orazio

Dec. 1986/Jan. 1, 1986

Caome Umily - Mc-u”L

Compound

Phenol

2-Chlorophenol
2-Nitrophenol

2,4-Dime thylphenol
2,4-Dichlgrophenol
4-Chloro, 3-Methylphenol
2,4,6-Tricnlorophenol
2,4-Dinitrophenol

. 4-ilitrophenol

4,6-Dinitro, 2-Methylphenol

. Pentachlorophenol

Phenol D-5 (Surrogate) rec

Quantity
m/e Scan # Area

1349

A5120527

Conc

Corr Conc

6.6
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL

21.2%
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Result Summary Sheet

Submitter IU: Burns and Mclonnel # Db -—9c

oR

ETSRC 1Ib: 5120524

Sample Matrix: Hater

Analytes: Priority pollutant phenols
Method. EPAGU4 - GLC/MS

R. Data File:

Date Recieved/Analyzed. Dec. 1986/Jan. 1, 1986

Analyst: Carl Orazio
Ceme. (L'nits P o g X A ']/L

Quantity
Compound n/e Scan #

2-Chlorophenol
2-Nitrophenol

2,4-Dime thylphenol
2,4-Lichlorophenol
4-Chloro, 3-Methylphenol

. 2,4,6-Trichlorophenol
2,4-Dinitrophenol

. 4-Ritrophenol

4,6-Dinitro, 2-Methylphenol

. Pentachlorophenol

Phenol D-5 (Surrogate) rec

Area

5120524

Conc

Corr Conc

<MDL
<MDL
<MOL
MDL
<MDL
<MDL
<MDL
MDL
<MDL
<ML
<MOL
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Submitter ID:
ETSRC Ib:

Burns and McDonnel #
5120825

Result Summary Sheet

D-91 ¢R

R. Data File:

Sample Matrix:

Water

Analytes:

Priority pollutant phenols

Me thod.

EPAGO4 - GC/MS

Date Recieved/Analyzed.
Car1 Orazio

Analyst:

Dec. 1986/dan. 1, 1986

Coene. Uil ‘MC—’;;JL

Compound

Phenol

2-Chlourophenol
¢-Nitrophenol

2,4-Dime thylphenol
2,4-bichlorophenol
4-Chloro, 3-Methylphenol

. 2,4,6-Trichlorophenol

2,4-Dinitrophenol

. 4-Nitrophenol

4,6-Dinitro, 2-Methylphenol

. Pentachlorophenol

Phenol D-5 (Surrogate) rec

Quantity
m/e Scan # Area

A5120525

Conc

corr Conc

<MDL
<MDL
<MDL
bl
<MDL
<MLL
<MDL
<MbL
<MDL
<DL
<MDL

21.3%
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Result Summary Sheet

Submitter ID: Burns and Mcbonnel # S-8% ©R
ETSRC ID: 5120522 R. bata File:
Sample Matrix: Water

Analytes:

Priority pollutant phenols

e thod:

EPA6U4 - GC/MS

Date Recieved/Analyzed:
Carl Orazio

Analyst:

Dec. 1986/Jan. 1, 1986

Cene. Unibs - ""‘c-:,j[i_

Compound

Phenol

2-Chlorophenol
2-Nitrophenol
2,4-Dimethyiphenol
2,4-Dichlorophenol
4-Chloro, 3-Methylphenol
2,4,6-Trichlorophenol
2,4-Dinitrophenol
4-Nitrophenol

4,v-Dinitro, 2-Methylphenol

. Pentachlorophenol

Phenol D~-5 (Surrogate) rec

Quantity

n/e Scan # Area

5120522

Conc

Corr Conc

<MDL
HMDL
<MDL
<MbL
<MDL
<MDL
<MDL
MDL
<MLL
<bL
<MDL

27%
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Result Summary Sheet

Submitter IU: Burns and MclUonnel # D-%4Q 0oR
ETSKRC ID. 5120523 R. Data File:
Sample Matrix: Water

Analytes:

Priority pollutant phenols

Me thoa:

EPAbU4 - GC/MS

Date Recieved/Analyzed:
Carl Orazio

Analyst:

Dec. 1986/Jan. 1, 1986

Ceme Umia: MC—?/L

Compound

Phenol

2-Chlorophenol
2-Kitrophenol
2,4~-Dime thy Iphenol
2,4~bichlorophencl
4-Chloro, 3-Methylphenol
2,4,6-Trichlorophenol
2,4-Dinitrophenol

. 4-Nitrophenol
10.
. Pentachlorophenol

4,6-0initro, 2-Methylpnenol

Phenol D-5 (Surrogate) rec

Quantity

m/e Scan # Area

5120523

Conc

Corr Conc

<MDL
<DL
<MDL
<ML
<MDL
<DL
<MDL
<MDL
<MDL
<MDL
<MDL

21.6%
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Submitter ID:
ETSRC ID:

Burns and McDonnel #
5120525d

Result Summary Sheet

D-ai er  (2uP])

Sample Matrix:

Water

Analytes:

Priority pollutant phenols

Me thod.

EPA604 - GC/MS

Date Recieved/Analyzed:
Carl Orazio

Analyst:

Dec. 19&6/Jan. 1, 1986

Cene Unifh: megfl

Compound

. Phenol

2-Chlorophenol

. 2-Nitrophenol
. 2,4-Dime thylphenol

2,4-Dichlorophenol
4-Chloro, 3-Methylphenol

. 2,4,6-Trichlorophenol

2,4-Dinitrophenol

. 4-Nitrophenol
. 4,6-Dinitro, 2-Methylphenol

. Pentachlorophenol

Phenol D-5 (Surrogate) rec

Quantity
m/e Scan # Area

R. Data File:

A5120525D

Conc

Corr Conc

<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
iDL
<MDL

20.8%
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Submitter ID: Burns and McDonnel #
5120524?

ETSRC ID:

Result Summary Sheet

D-qe

(SpR)

Sample Matrix: Water

Analytes: Priority pollutant phenols

Method: EPA6U4 - GC/MS

Date Recieved/Analyzed:
Analyst: Car1 Orazio

Dec. 1986/Jan. 1, 1986

Cene. Unili: MC?/L—

Compound

Phenol

2-Chlorophenol
2-Nitrophenol

2,4-Dime thylphenol
2,4-Dichloropheno]
4-Chioro, 3-lHethylphenol
2,4,6-Trichloropheno]
2,4-Dinitrophenol

. 4-Nitrophenol
. 4,6-Dinitro, 2-Methylphenol
. Pentachlorophenol

Phenol D-5 (Surrogate) rec

Quantity
m/e

Scan #

R. Data File:

Area

2593

739

678

475

5708

51205248 5

Conc

Corr Conc

6.8
<MDL

4.8
<MDL
<MDL
19.0
<MDL
MOL

4.5
<MDL
19.0
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Result Summary Sheet

Submitter ID: Burns and McDonnel # D-94 ©oR
ETSRC ID: 5120528 R. Data File:
Sample Matrix: Wa ter

Analytes:

Priority pollutant phenols

Methoa:

EPAGO4 - GC/MS

Date Recieved/Analyzed:
Carl Orazio

Analyst:

Cene Unilg MCB,/L

Compound

. Phenol

2-Chliorophenol
2-Nitrophenol

2,4-Dime thylphenol
2,4-Dichlorophenol
4-Chloro, 3-Methylphenol
2,4,6-Trichlorophenol
Z,4-Dinitrophenol

. 4-Nitrophenol

4,6-Dinitro, 2-Methylphenol

. Pentachlorophenol

Phenol D-5 (Surrogate) rec

Dec. 1986/Jan. 1, 1986
guantity
m/e Scan # Area

A5120528

Conc

Corr Conc

<MDL
<MbL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<DL
<MDL

21.2%
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Submitter ID:
ETSRC Ib:

5120529

Result Summary Sheet

Burns and McDonnel # D-9% ©R

R. vata File:

Sample Matrix:

Water

Analytes:

Priority polilutant phenols

Me thod:

EPA6U4 - GC/MS

Lbate Recieved/Analyzed:
Carl Orazio

Analyst:

Dec. 1986/Jan. 1, 1986

Cone - Unil . MC‘S{"

Compound

Phenol

2-Chlorophenol
2-Nitrophenol
2,4-Dimethylphenol
2,4-bichlorophenol
4-Chloro, 3-Methylphenol
2,4,6-Trichlorophenol
2,4-Dinitrophenol

. 4-Nitrophenol
. 4,6-Dinitro, 2-Methylphenol
. Pentacnlorophenol

Phenol D-5 (Surrogate) rec

Quantity

m/e Scan # Area

A5120529

Conc

Corr Conc

<MDL
<DL
<MDL
<L
<MDL
<ol
<MDL
<DL
<MDL
<MDL
<MDL

36.7%
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Environmental Trace Substances Research Center

Volatile Result Summary
Detection Limits

Sample Source: Burns & McDonnell

Submi tter I10#:

ETSKC 1D#: Uata File#:

Sample Matrix: HWater

Methoa: U.S.E.P.A. #6224

Date Received: ODecember 17, 1985

Date Analyzed: Conc. Units: mcg/L
Analyst: C. urazio

Qantity
Compound _m/e Scan # Area Conc Corr Conc
1. Methylene chloride 84 2.5
2. 1,1 bichloroethylene 96 2.5
3. 1,1 Dichloroethane 63 4.0
4, 1,2 vichloroethylene 96 1.5
5. Chloroform 83 2.5
6. 1,2, Dichloroethane 6< 2.5
7. 1,1,1 Trichloroethane 97 3.0
g. Carbon tetrachloride 117 2.5
9. Bromodichnloromethane 127 ¢.0
10. 1,2 Dichloropropane 65 5.0
11. 1,3 Dichloropropylene 75 4.0
12. Trichloroethylene 130 1.5
13. Benzene 78 4.0
14, cis 1,3 Dichloropropyliene 75 2.5
15. 1,1,2 Trichloroethane 97 4.0
lo, Dibromochloromethane 127 .5
17. 2 Chloroethylvinyl ether 63 5.0
18. Bromoform 173 4.0
19, Tetrachloroethylene 164 3.0
20. 1,1,2,2 Tetrachloroethane 83 5.5
21. Toluene 92 5.0
22. Chlorobenzene 11z 5.0
23. Ethylbenzene 91 6.0



Environmental Trace Substances Research Center
Volatile Result Summary

Sample Source: Burns & McDonnell

Submi tter ID#: D-81

ETSRC Ib#: 85120501 Data File#:. 1oL 504B
Sample Matrix. HWater

Method: U.S.E.P.A. #0624

Date Received: Uecember 17, 1985

Date Analyzed: Conc. Units: mcg/L
Analyst: C. Orazio

Quantity
Compound _m/e_ Scan # Area
1. Methylene chiloride 84 209 27740
2 1,1 Dichloroethylene 96
3. 1,1 Dichloroethane 63
4. 1,2 Dichloroethylene S0
5. Chloroform 83
6. 1,2, Dichtoroethane 62
7. 1,1,1 Trichloroethane 97
8. Carbon tetrachloride 117
9. Bromodichloromethane 127
10. 1,2 Dichloropropane 65
11. 1,3 bichloropropylene 75
12. Trichloroethylene 130
13. Benzene 78
14, cis 1,3 Dichloropropylene 75
15, 1,1,2 Trichloroethane 97
16. Dibromochiorone thane 127
17. 2 Chloroethylvinyl ether 63
18. Bromoform 173
19. Tetrachloroethylene 164
20. 1,1,2,2 Tetrachloroethane 83
21. Toluene 92
22. Chlorobenzene 112
23. Ethylbenzene 91

Conc.

Corr Conc

26.3

23.3
<MbL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MbL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL



RESULT SUMMARY SHEETS
YOLATILE PRIORITY POLLUTANTS

Il VI
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SUMMARY OF POLYCHLORINATED BIPHENYLS AND CHLORINATED PESTICIDE RESIDUE CONCENTRATIONS

(ng/L)
Hepta- ' Aroclor| Aroclor|{ Aroclor

#ri HCB chlor Aldrin| pp'DDE 1242 1254 1260
85120513

S-510R <2.0 <2.0 <2.0 10.6 <50.0 <50.0 <50.0
85120514

I-590R <2.0 <2.0 <2.0 11.6 <50.0 <50.0 <50.0
85120515

S-800R <2.0 <2.0 <2.0 25.0 <50.0 <50.0 <50.0
85120516

D-810R <2.0 <2.0 <2.0 12.5 <50.0 <50.0 <50.0
85120517

S-820R 29.3 <2.0 <2.0 37.3 <50.0 <50.0 <50.0
85120518

D830R <2.0 <2.0 <2.0 <5.0 <50.0 <50.0 <50.0
851205519

S840R <2.0 <2.0 <2.0 5.1 <50.0 <50.0 <50.0
85120520

D-850R <2.0 <2.0 <2.0 <5.0 <50.0 <50.0 <50.0
85120521 |

D-870R <2.0 <2.0 <2.0 14.0 <50.0 <50.0 <50.0
85120522

S-880R 8.5 <2.0 <2.0 6.2 <50.0 <50.0 <50.0




SUMMARY OF POLYCHLORINATED BIPHENYLS AND CHLORINATED PESTICIDE RESIDUE CONCENTRATIONS

(ng/L)
Hepta- Aroclor| Aroclor| Aroclor

HCB chlor Aldrin| pp'DDE 1242 1254 1260
851205523
D-890R 8.2 <2.0 <2.0 117.0 <50.0 <50.0 <50.0
85120524
D-900R 31.4 <2.0 <2.0 <5.0 <50.0 <50.0 <50.0
85120525
D-910R 48.8 <2.0 <2.0 36.4 <50.0 <50.0 <50.0
85120526
D-920R 9.3 <2.0 <2.0 23.3 <50.0 <50.0 <50.0
85120527
D-930R 3.8 <2.0 <2.0 <5.0 <50.0 <50.0 <50.0
85120528
D-940R 16.7 <2.0 <2.0 <5.0 <50.0 <50.0 <50.0
85120529
D..950k ﬁ 5.4 <2.0 <2.0 <5.0 <50.0 <50.0 <50.0
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SUMMARY OF CHLORINATED PESTICIDE RESIDUE COMCENTRATIONS ng/L (parts per triilion)

Hept. Chlor- Hethoxy-

aBHC YBHC BBHC SBHC Epox. danes |Dieldrin | Endrin | pp'DDD |pp'DDT chlor
85120513 '
S-510R 5.0 <5.0 <10.0 <10.0 <5.0 <15.0 <5.0 <5.0 <10.0 <10.0 <20.0
85120514
I-590R <5.0 <5.0 <10.0 <10.0 <5.0 <15.0 <5.0 <5.0 <10.0 <10.0 <20.0
85120515
S-800R <5.0 <5.0 <10.0 <10.0 <5.0 <15.0 <5.0 <5.0 <10.0 <10.0 <20.0
85120516
D-810R | <5.0 <5.0 <10.0 <10.0 <5.0 <15.0 <5.0 <5.0 <10.0 <10.0 <20.0
85120517
S-820R <5.0 100.0 <10.0 <10.0 <5.0 258.0 14.6 <5.0 658.0 <10.0 <20.0
85120518
D-830R <5.0 <5.0 <10.0 504.0 <5.0 72.4 18.8 <5.0 197.0 50.6 <20.0
85120519
S-840R <5.0 <5.0 <10.0 312.0 <5.0 89.0 <5.0 140.0 <10.0 <10.0 <20.0
85120520 I '
D-850R <5.0 <5.0 <10.0 70.0 <5.0 28.5 <5.0 <5.0 <10.0 <10.0 <20.0
85120521 _1
D-870R <5.0 <5.0 <10.0 <10.0 <5.0 23.0 <5.0 <5.0 <10.0 <10.0 <20.0
85120522
S-880R <5.0 <5.0 <10.0 <10.0 <5.0 23.0 <5.0 <5.0 <10.0 <10.0 <20.0




SUMMARY OF CHLORINATED PESTICIDE RESIDUE COMCENTRATIONS ng/L (parts per trillion)

Hept. Chlor- Methoxy-
aBHC YBHC 8 BHC SBHC Epox. danes |Dieldrin | Endrin { pp'DDOD |{pp'DDT chlor
85120523
D-890R <5.0 <5.0 <10.0 <10.0 | <5.0 <15.0 <5.0 <5.0 <10.0 <10.0 <20.0
85120524
D-900R <5.0 <5.0 <10.0 <10.0 <5.0 <15.0 <5.0 <5.0 <10.0 <10,0 <20.0
85120525
D-910R <5.0 <5.0 <10.0 <10.0 <5.0 <15.0 <5.0 <5.0 <10.0 <10.0 <20.0
85120526
D-920R <5.0 <5.0 <10.0 <10.0 <5.0 <15.0 <5.0 <5.0 <10.0 <10.0 <20.0
85120527
D-930R <5.0 <5.0 <10.0 <10.0 <5.0 <15.0 <5.0 <5.0 <10.0 <10.0 <20.0
85120528
D-940R <5.0 <5.0 <10.0 <10.0 <5.0 <15.0 <5.0 <5.0 <10.0 <10.0 <20.0
85120529
D-950R <5.0 <5.0 <10.0 <10.0 <5.0 <15.0 <5.0 <5.0 <10.0 <10.0 <20.0
{




Surroyate Kesults

Quantity
Compound ‘m/e Scan #
. Benzene iU-% 84 528
2. Toluene D-8 100 715
. p-Bromofluorobenzene 95 903

Tentatively laentified Compounds

Quantity
Compound m/e Scan #
. Acetone 58 226

Area

71067
31098
21185

Area

Lonc. Corr Conc
31.4 30.0
32.2 30.0
33.5 30.u

Conc. Corr Conc

-Nu_



Environmental Trace Substances Research Center
Yolatile Result Summary

Sample Source  Burns & McDonnel)

Supmitter ID#: D-87

ETSRC Iu#: 85120508 bata File#: YoL505
Sample Matrix: Water

Method: U.S.E.P.A. #624

Date Received: Oecember 17, 13985

Date Analyzed: Conc. Units: mcg/L
Analyst: C. Orazio

Quantity
Compound _m/e Scan # Area
L. Methylene chloride 84 209 6367
2. 1,1 Dichloroethylene 96
3. 1,1 Dichloroethane 63
4. 1,2 Dichloroethylene 96
5. Chloroform 83
6. 1,2, Dichloroethane 6¢
7. 1,1,1 Trichloroethane 97
8. Carbon tetrachloride 117
$. Bromodichloromethane 127
lu. 1,2 vichloropropane 65
11. 1.3 vichloropropylene 75
1Z. Trichloroethylene 130
13. Benzene 78
14, cis 1,3 Dichloropropylene 75
15, 1,1,2 Trichloroethane 97
16. Dibromochlorome thane 127
17. 2 Chloroethylvinyl ether 63
18. Bromoform 173
19. Tetrachloroethylene 164
20. 1,1,2,2 Tetrachloroethane 83
21. Toluene 92
22. Chlorobenzene 112
23. Ethylbenzene 91

Conc.

6.0

Corr Conc

6.0
<MDL
<MDL
<HDL
<MDL
<MDL
<MODL
<MDL
<MDL
<MDL
<MOL
<DL
<MbL
<MDL
<MDL
<MDL
<MDL
<MDL
<MLL
<MDL
<MDL
<HDL
<MDL

l--..----------



Surrogate Results

Quantity
Compound m/e Scan # Area
1. Benzene D-8 84 528 65302
2. Toluene D-§ 10v 715 27951
3. p-Bromofluorobenzene 95 905 17151

Tentatively Identified Compounds

Quantity
Compound m/e Scan # Area
1. Acetone 58 228 184247

Comnic. Corr Conc
28.8 <MDL
28.4 <MDL
27.4 <MDL
Conc. Corr Conc
-N Q_



Environmental Trace Substances Research Center
Volatile Result Summary

Sample Source. Burns & McDonnell

Submitter Iu#. D-u5

ETSRC ID#: 85120504 Data File#. VOL504
Sample Matrix. HWater

Method: U.S.E.P.A. #6244

Date Received: December 17, 1985

Date Analyzed: Conc. Units: mcg/L
Analyst. C. Orazio

guantity
Compound _m/e_ Scan # Area
1. Methylene cnloride 84 209 6947
2. 1,1 Dichloroethylene 96
3. 1,1 bichloroethane 63
4, 1,2 bichloroethylene 96
5. Chloroform 83
6. 1,2, bichloroethane 62
7. 1,1,1 Trichloroethane 97
8 Carbon tetrachloride 117
9. Bromodichloromethane 127
10. 1,2 Dichloropropane 65
11. 1,3 Dichloropropylene 75
12. Trichloroethylene 130
13. Benzene 78
14. ¢is 1,3 Dichloropropylene 75
15. 1,1,2 Trichloroethane 97
lo. Dibromochlorome thane 127
17. 2 Chloroethylvinyl ether 63
18. Bromoform 173
19. Tetrachloroethylene 164
20. 1,1,2,2 Tetrachloroethane 83
21. Toluene 92
22, Chlorobenzene 112
23. Ethylbenzene 91

Conc.

6.6

Corr Conc

6.3
<MDL
<MDL
<MDL
<MDL -
<MDL
<MDL
<MUL
<MDL
<HMbL
<MDL
<DL
<MDL
<MDL
<MDL
<MDL
<MDL
<MOL
<MDL
<MDL
<MDL
<MDL



Compound

. Acetone

Surrogate Kesults

yantity

Compound m/e
. Benzene D-8 84
2. Toluene D-38 100
. p-Bromofluorobenzene 95

Tentatively Identified Compounds

Qantity
m/e
58

Scan #
528
716
904

Scan #

226

Area

78043

34953
2311

Area
17749

Conc, Corr Conc
34.4 30.0
35.5 30.0
36.9 30.0
Conc. Corr Conc
_NA-



Environmental Trace Substances Research Center
Yolatile Result Summary

Sample Source: Burns & McDonnell

Subini tter Iu#: S-~b4

ETSKC [L#: 85120503 vata File#: VoL503
Sample Matrix: HWater

Method: U.S.E.P.A. #6¢4

bate Received: ULecember 17, 1985

Date Analyzed: Conc. Units: mcg/L

Analyst: C. Orazio

guantity
Compound _m/e_ Scan # Area
1. Methylene chloride 84 211 6248
2. 1,1 Dichloroethylene 96
3. 1,1 bichloroethane 63
4, 1,2 Lichloroethylene 96
5. Chloroform 83
6. 1,2, bichlouroethane 62
7. 1,1,1 Trichloroethane 97
8. Carbon tetrachloride 117
§. Bromodichloromethane 127
10. 1,2 Dichloropropane ob
11. 1,3 vichloropropylene 75
12. Trichloroethylene 130
13. Benzene 78
14, c¢is 1,3 Uichloropropylene 75
15. 1,1,2 Tricnloroethane 97
16. Libromochlurome thane 127
17. 2 Chloroethylvinyl ether 63
1lg. Bromoform 173
19. Tetrachloroethylene 164
20. 1,1,2,2 Tetrachloroethane 83
21. Toluene 92
22. Chlorobenzene 112
23. Ethylbenzene 91

Corr Conc

6.1
<HMDL
<MDL
<MDL
<MLL
<MDL
<MDL

<ML
<MDL

<MDL
<MDL
<MDL
<MLL
<MbL
<MbL
<MDLL
<MDL
<MDL
<MDL
<MbL
<MDL
<MDL
<MDL



_......l |. "”‘ . . . PO

surrogate Results

Quantity

Compound ‘m/e Scan # Area

. Benzene L-8 84 548 77305
2. Toluene D-8 1u0 716 33920
. p-Bromofluorobenzene 95 904 27581

Tentatively Identified Compounds

Compound ”“%73“y Scan # Area
Acetone 58 226 131557

Lonc. Corr Conc
34.1
34.4
43.8

Conc. Corr Conc



Environmental Trace Substances Research Center

Sample Source  Burns & Mclbonnell
Submitter ID#: D-83

ETSRC Ib#: 85120502

Sample Matrix: Water

Method: U.S.E.P.A. #0624

Late Receivea. December 17, 1985
Date Analyzed:

Analyst. C. Orazio

Compound

Methylene chloride
1,1 Dichlorcethylene
1,1 vichloroethane
1,2 Dichloroethylene
Chioroform

1,2, Dichloroethane
1,1,1 Trichloroethane
Carbon tetrachloride

W O ~N O O & W NN -

. Bromodichloromethane

—
<

. 1,2 Lichloropropane

—
—

. 1,3 vichloropropylene

—
~

. Trichloroethylene

[—
w

. Benzene

—
+H

. €is 1,3 vichloropropylene

-
w

. 1,1,2 Trichloroethane
. Dibromochlorome thane

— =
~N O

. 2 Chloroethylvinyl ether

—
[e o]

. Bromoform

b—
(Yol

. Tetrachloroethylene
. 1,1,2,2 Tetrachloroethane
. Toluene

NN R
N =

. Chloraobenzene

(3]
w

. Ethylbenzene

Volatile Result Summary

Quantity
_m/e

84
96
63
96
83
62
97
117
127
65
75
130
78
75
97
127
63
173
164
63
92
112
91

Data File#:

Conc. units:

Scan #
210

VoL 502

mcy/L

Area
66538

Conc.

63.0

Corr Conc

55.2
<DL
<MDL
<MDL
<MDL
<UL
<MDL
<MDL
<MDL
<MLL
<MDL
<MOL
<MOL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL



Lompound

. Acetone

Surrogate Results

Quantity
compound _m/e
. Benzene D-8 84
2. Toluene D-8 100
3. p-Bromofluorobenzene 95

Tentatively Identified Compounds

Quantity
m/e
58

Scan #

527
714
903

Scan #

226

Area

57577
24133
17133

Area

Conc.
25.4
24.5
27.4

Conc.
_Nu-

Corr Conc

30.0
30.0
30.0

Corr Conc



Environmental Trace Substances Research Center

Volatile Result Sumimary

Sample Source: Burns & McUonnell

Submitter IbL#: D=9

ETSKRC Ib#: 85120507 Data File#: VOoLS507%
Sample Matrix: Water

Method: U.S.E.P.A. #b624

Date Received: DLecember 17, 1985

Date Analyzed: Conc. Units: ncg/L
Analyst: C. Urazio

Quantity
Compound _m/e Scan # Area
1. Methylene chloride 84 209 96851
2. 1,1 Dichloroethyiene 96
3. 1,1 Dichloroethane 63
4., 1,2 vichloroethylene 96
5. Cnloroform 83
6. 1,2, Dichloroethane 62
7. 1,1,1 Trichloroethane 97
8. Carbon tetrachloride 117
9. Bromodichloromethane 127
10. 1,2 Dichloropropane 65
11. 1,3 bichloropropylene 75
12. Trichloroethylene 130
13. Benzene 78
14, ¢is 1,3 Dichloropropylene 75
15, 1,1,2 Trichloroethane 97
16. Dibromochlorome thane 127
17. 2 Chloroethylvinyl ether 63
18. Bromoform 173
19. Tetrachloroethylene 164
ZU. 1,1,2,2 Tetrachloroethane 83
21, Toluene 92
¢2¢. Chlorobenzene 112
23. Ethylbenzene 91

.Conc.

Corr Conc

15.7

83.2
<MDL
<MDL
<MLL
<HDL
<MDL
<MDL
<MDL
<MBL
<MDL
<MDL
<MLL
<MuL
<MDL
<MDL
<DL
<MDL
<MDL
<MDL
<MbL
<MDL
<MDL
<MDL



Surrogate Results

Quantity
Compound _m/e Scan #
1. Benzene D-§ 84 528
2. Toluene D-§ 100 715
3. p-Bromofluorobenzene 95 905

Tentatively Identified Compounds

Quantity
Compound /e Scan #

. Acetone 53 227

Area

69364
31437
22001

Area

Conc.

Corr Conc

30.6
31.9
35.¢

Conc,

Corr Conc

_NQ_



Environmental Trace Substances Research Center
Yolatile Result Summary

Sample Source: Burns & McDonnell

Submitter IU#: D-88

ETSRC ID#: 85120506 Data File#: VOLS06
Sample Matrix: Water

Method: U.S.E.P.A. #624

Date Received. December 17, 1985

Date Analyzed: Conc. Units mcg/L
Analyst. C. Orazio

Quantity
Compound _m/e_ Scan # Area Conc. Corr Conc
1. Methylene chloride 84 209 5464 5.2 6.1
2 1,1 Dichloroethylene 96 <MbL
3. 1,1 vichloroethane 63 <MDL
4. 1,2 Dichloroethylene 96 <HbL
5. Chloroform 83 <MLL
6. 1,2, Dichloroethane 6¢ <Mbt
7. 1,1,1 Trichloroethane 97 <MDL
8. Carbon tetrachloride 117 <MDL
9. Bromodichloromethane 127 <MDL
10. 1,2 Dichloropropane 65 <MDL
11. 1 3 bichloropropylene 75 <MDL
12. Trichloroethylene 130 <MDL
13. Benzene 78 <MDL
14, cis 1,3 Dichloropropylene 75 <MDL
15. 1,1,2 Trichloroethane 97 <MDL
16. Dibromochlorome thane 127 <MDL
17. 2 Chloroethylvinyl ether 63 <MLL
13, Bromoform 173 <MDL
19, Tetrachloroethylene 164 <MDL
20. 1,1,2,2 Tetrachloroethane 83 <MDL
21. Toluene 92 <MDL
22. Chlorobenzene 112 <MbL
23. Ethylbenzene 91 <MDL



Surrogate Results

Quantity
Compound _/e Scan #
. Benzene D-8 84 527
. Toluene L-b 100 715
. p~Bromofluorobenzene 95 304

Tentatively Identified Compounds

Quantity
Compound m/e Scan #
Acetone 58 230
2. 2-inethylheptadiznedusl 71 333
. Hexane 488

Area
107515

50046

25339

Area
3842

Conc. Corr Conc
42.5 30.0
42.6 30.0
31.1 30.0

Conc. Corr Conc
_NQ-

-hQ-

-NQ_



Environmental Trace Substances kesearch Center

Yolatile Result Summary

Sample Source: Burns & McDonnell

Submitter I0#: D-92

ETSKC Iv#: 85120509 Data File#: V0L509
Sample Matrix: HWater

Method: U.S.E.P.A. #624

Late Received: DLecember 17, 1985
Date Analyzed: Conc. Units: mcg/L

Analyst: C. Urazio

Quantity
Compound _m/e Scan # Area Conc. Corr Conc
1. Methylene chloride 84 211 45017 35.2 51.0
2. 1,1 Dichloroethylene 96
3. 1,1 Dichloroethane 63
4., 1,2 Dichloroethylene 96
5. Chloroform 83
6. 1,2, Dichloroethane 6¢
7. 1,1,1 Trichloroethane 97
8. Carbon tetrachloride 117
9. Bromodichloromethane 127
10. 1,2 Oichloropropane 65
11. 1,3 Dichloropropylene 75
12. Trichloroethylene 130
13. Benzene 18
14, cis 1,3 Dichloropropylene 75
15. 1,1,2 Trichloroethane 97
16. Dibromochlorome thane 127
17. 2 Chloroethylvinyl ether 63
13. Bromoform 173
19. Tetrachloroethylene 164
20. 1,1,2,2 Tetrachloroethane 83
21. Toluene 92
2Z. Chlurobenzene 112
23. Ethylbenzene 91
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Surrogate Results

Quantity
Compound m/e Scan #
1. Benzene b-8 84 527
2. Toluene D-8 100 715
3. p-Bromofluorobenzene 95 904
Tentatively Identified Compounds
Quantity
Compound m/e Scan #
1. Acetone 71 332

Area

59317
25144
15144

Area

Conc., torr Conc

26.2
25.5
24.2

Conc, Corr Conc
-NQ-




Sample Source:

Environmental Trace Substances Research Center

Submi tter Iu#: D-Y1
ETSRC Iu#: 85120508D
Sample Matrix: Water
Method: U.S.E.P.A. #624

Date Received:

Date Analyzed:
Analyst: C. Orazio

W 00N O h W N e
*® e & & e @ *«

—_ =
- C

1z,
13.
14,
15.
16,
17.
13.
19,
2u.
21.
22.
23.

Compound

Methylene chloride
1,1 Dichloroethylene

. 1,1 bichloroethane

1,2 Lichloroethylene
Chloroform

1,2, Uichloroethane
1,1,1 Trichloroethane
Carbon tetrachloride

Bromodichlorome thane

. 1,2 bichloropropane
. 1,3 Dichloropropylene

Trichloroethylene

Benzene

cis 1,3 Dichloropropylene
1,1,2 Trichloroethane
Dibromochlorome thane

2 Chloroethylvinyl ether
Bromoform
Tetrachloroethylene
1,1,2,2 Tetrachlorcethane
Toluene

Chlorobenzene
Ethylbenzene

Burns & Mcuonnell

December 17, 1985

Volatile Result Summary

Quantity
84
96
63
96
83
62
97

117
127
65
75
130
78
75
97
127
63
173
164
83
92
112
91

bata File#: VoLsogp

Conc. Units: mcg/L

Scan # Area
210 3842

Conc.

Corr Conc

3.0

2.1
<MLL
<MDL
<MDL
<MDL
<HMDL
<MbL
<MDL
<MDL
<MUL
<MDL
<DL
<MDL
<MDL
<MDL
<MDL
<MOL
<MDL
<MDL
<MDL
<MDL
<MLL
<MDL



I E B e .

Surroyate Results

Quantity
Compound _m/e scan #
1. Benzene U-8 84 527
. Toluene D-& 100
3. p-Bromofluorobenzene 95

Tentatively Identified Compounds

Quantity
Compound m/e Scan #
. Acetone 58

Area

69199
27544
185506

Area

Conc. Corr Conc
27.3 3v.0
23.4 30.0
22.7 30.0

Conc. torr Conc




Environmental Trace Substances Research Center
Volatile Result Sumnary

Sample Source: Burns & Mcbonnell

Submi tter ID#: U-91

ETSRC ID#: 851205U8 Data File#: J/oL508
Sample Matrix: Water

Method: U.S.E.P.A. #624

Date Receivea: Uecember 17, 1985

Date Analyzed: Conc. Units: mcg/L

Analyst: (. Orazio

Quantity
Compound _nle Scan # Area
1. Methylene chloride 84 209 1764
2. 1,1 Dichtoroethylene 9v
3. 1,1 bichloroethane 63
4. 1,2 Uichloroethylene 96
5. Chloroform 83
6. 1,2, Dichlorcethane 62
7. 1,1,1 Trichloroethane 97
8. Carbon tetrachloride 117
9. Bromodichloromethane 127
10. 1,2 Uichloropropane 65
11. 1,3 Dichloropropylene 75
12. Trichloroethylene 130
13. Benzene 78
14, ¢is 1,3 Dichlcropropylene 75
15. 1,1,2 Trichloroethane 97
16. Dibromochlorone thane 127
17. 2 Chloroethylvinyl ether 63
18. Bromoform 173
19, Tetrachloroethylene 164
20. 1,1,2,2 Tetrachloroethane 83
21. Toluene 92
2¢2. Chlorobenzene | 112
23. Ethylbenzene 91

fonc.

Corr Conc

1.4

1.6
<MDL
<MDL
<MDL
<MDL
<MUL
<MLL
<MLL
<MDL
<MbL
<MDL
<MDL
<MDL
<MbL
<MLL
<MLL
<MLL
<MLL
<mMDL
<MDL
<MLL
<MDL
<MDL



[L N

Surrogate Results

Quantity
Compound _n/e Scan # Area Corc. Corr Conc
. Benzene D-8 84 528 56116 2¢.38 30.0
. Toluene D-& 100 714 22087 19.3 30.0
. p-Bromofluorobenzene 95 904 15317 18.8 30.0
Tentatively Identified Compounds
Quantity
Compound “m/e Scan # Area Conc. Corr Conc
. Acetone 58



Sample Source:

tnvironmental Trace Substances Research Center

Submi tter ID#: 0-95
ETOSKC IL#: 5120512
Sample Matrix: HWater
Method: U.S.E.P.A. #624

bate Received:

Date Analyzed:
Analyst: C. Orazio

11.
12.
13.
14.
15.
16.
17.
18,
19,
20.
Z1.
22,
23.

€ ~N O O bA W N -

Compound

Methylene chloride

1,1 Dichloroethylene

1,1 ichloroethane

1,2 vichloroethylene
Chloroform

1,2, Lichloroethane
1,1,1 Trichloroethane
Carbon tetrachloride
Bromodichloromethane

1,2 bichloropropane

1,3 Dichloropropylene
Trichloroethylene
Benzene

cis 1,3 vichloropropylene
1,1,2 Trichloroethane
bibromochlorone thane

2 Chloroethylvinyl ether
Bromoform
Tetrachloroethylene
1,1,2,2 Tetrachloroethane
Toluene

Chlorobenzene
Ethylbenzene

Burns & McDonnell

December 17, 1985

Volatile Result Summary

Quantity
m/e

84
96
63
96
83
62
97
117
127
65
75
130
78
75
97
le7
63
173
164
83
92
112
91

bata File#: VoL 52

Conc. Units: mcg/L

Scan # Area
211 14849

Conc.

Corr Conc

11.6

10.3
<MDL
<MDL
<MDL
<HbL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<bL
<MDL
<MDL
<MDL
<MDL
<MDL
<DL
<MLL
<MDL
<MDL
<MDL
<MDL



Compound
. 1,3-0Oxathiolane

Surrogate Results

Quantity
Compound _m/e
. Benzene D-8 84
2. Toluene D-8 100
. p-Browmofluorobenzene 95

Tentatively Identified Compounds

Quantity
‘mfe

60

Scan #

528
714
903

Scan #

475

Area

47338
18824
13356

Area
_NQ_

Conc.

18.7
16.0
23.1

Conc.

Corr Conc

30.0
30.0
30.0

Corr Conc



Environpental Trace Substances Kesearch Center
Volatile Result Summary

Sample Source: Burns & McbDonnell

Submitter 1D#: D-94

ETSRC [D#: 85120511 Data File#: oL 51}
Sample Matrix: Water

Method: U.S.E.P.A. #624

Date Received: December 17, 1985

Da te Analyzed: Conc. Units: mcg/L
Analyst: (. Orazio

Quantity
Compound m/e Scan # Area
1. Methylene chloride 84 210 2333
2. 1,1 Dichloroethylene 96
3. 1,1 Dichloroethane 63
4, 1,2 Uichlouroethylene g6
5. Chloroform 83
6. 1l,¢, bichloroethane 62
7. 1,1,1 Trichloroethane 97
g, Carbon tetrachloride 117
9. Bromodichloromethane 127
10. 1,2 Vichloropropane 65
11. 1,3 Uichloropropylene 75
12. Trichloroethylene 130
13. Benzene 78
14, cis 1,3 bichloropropylene 75
15. 1,1,2 Trichloroethane 97
16. Libromochlorome thane 127
17. 2 Chloroethylvinyl ether 63
18. Bromoform 173
19. Tetrachloroethylene 164
20. 1,1,2,2 Tetrachloroethane 83
21. Toluene 92
Z2. Chlorobenzene 112
23. Ethylbenzene 91

Conc.

Corr Conc

9.1

11.9
<MDL

<MDL
<MDL
<MDL
<iMuL
<MLL
<MDL
<MDL
<HbL
<MBbL
<MUL
<MDL
<MDL
<MDL
<MDL
<MbL

<MDL
<MUL

<DL
<MDL
<MDL
<MDL



Surrogate Results
Quantity

Compound m/e Scan # Area Conc. Corr Conc
. Benzene D-8 84 529 53026 20.9 30.0
. Toluene D-8 10y 715 21994 18.7 30.0
95 906 14013 17.2 30.0

. p-Bromofluorobenzene

Tentatively Identified Compounds

Quantity
ComEound ‘m/e Scan # Area Conc. Corr Conc
. Acetone 258



Environmental Trace Substances Research Center

Yolatile Result Summary

Sample Source: Burns & McOonnell

Submi tter Ib#: D=-43

ETSRC Ib#: 85120510 Data File#: 7oL 510
Sample Matrix: Water

Method: U.S.E.P.A. #0624

Date Received: December 17, 1985

Date Analyzed: Conc. Units: mcg/L
Analyst: C. Orazio

Quantity
Compound _m/e Scan # Area Conc. Corr Conc

1. Methylene chloride 84 211 1731 6.8 10.9
2. 1,1 Dichloroethylene 96 <MDL
3. 1,1 Dichloroethane 63 <MDL
4. 1,2 bichlorvethylene 96 <MDL
5. Chloroform 83 <MDL
6. 1,2, Dichloroethane 62 <MDL
7. 1,1,1 Trichloroethane 97 <MDL
8. Carbon tetrachloride 117 <MDL
9. Bromodichloromethane 127 <MDL
10. 1,2 Dichloropropane 65 <MDL
11. 1,3 Dichloropropylene 75 <MDL
12. Trichloroethylene 130 <DL
13. Benzene 78 <MDLL
14, cis 1,3 Dichloropropylene 75 <DL
15. 1,1,2 Trichloroethane 97 <MDL
16. Dibromochlorome thane 127 <MDL
17. 2 Chloroethylvinyl ether 63 <MOL
18. Bromoform 173 <DL
19. Tetrachloroethylene 164 <MLL
20. 1,1,2,2 Tetrachloroethane 83 <DL
21. Toluene 92 <MDL
22. Chlorobenzene 11z <MDL
23. Ethylbenzene 91 <MDL



Surrogate Results

Quantity
Compound m/e Scan #
. Benzene D-8 84 529
. Toluene D-6 100 716
. p-Bromofluorobenzene 95 906

Tentatively Identified Compounds

Quantity
Compound ‘m/e Scan #

Area

53927
4314
15796

Area

Conc.

21.3
20.7
19.4

Conc.

Corr Conc

30.0
30.0
30.0

Corr Conc
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GROSS ALPHA AND BETA
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F:"'E".‘ Controls for Environmental Pollution, Inc. e e SO O )
e mad. PO BOX 5351 @ Santa Fe. New Mexico 87502 ouUT OF BTATE B00O/545-2188
PAGE 2 REPORT OF ANALYSIS LAB # 83-12-442
SAMPLE IDENTIFICATION DATE COLLECTED  TYPE OF ANALYSIS pCi/lifer
D 83 12/12/83 Gross Alpha <2
Gross Beta 31+/-20
D 85 12/11/89 Gross Alpha 17+/-13
Gross Beta 23+/-10
D 92 12/712/89 Gross Alpha 19+/-13
Gross Beta 11+/-10
S 84 . 12/711/85 Gross Alpha 270+/-114

Gross Beta 171+/-28
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ENVIRODYNE 12151 L_ackland Roc'_d, .
ENGINEERS EhRV i

l REFORT OF ANALYSIS
CLIENT: BURNS AND McDONNELL REPORT DATE: July 98,1386
l P.0, Box 173 SAMPLE ANALYZED: 18 groundwater samples
Kansas City, Missouri 64141 for priority pollutants.
ATIN: Ms. Mary Erio
' DATE RECEIVED:  May 20 & 21,1986
PROJ. #: 3060-00377 METHODS USED: EPA fipproved Methods
PG ¥
l DETECTION
VOA COMPOUND LIMITS  §-31 5-80 D-83 D-89 -9
l (ug/1)  (ug/l) {ug/1) (eg/D  (ug/l}  {ug/D)
BENIENE 5 ND ND ND ND ND
BROMOFORM 10 ND ND ND ND ND
l CARBON TETRACHLORIDE 5 D ND AD D ND
CHLOROBENZENE 5 ND ND ND ND N
CHLORGDBROMOMETHANE 5 ND ND ND ND
CHLORCETHANE 10 ND ND ND ND ND
I 2-CHLOROETHYLVINYL ETHER 10 ND ND ND ND ND
CHLORCFORM S ND ND ND ND ND
DICHL_OROBRONGME THANE 5 ND ND ND ND ND
l 1, 1-DICHL ORCETHANE 5 ND ND ND ND ND
1,2-DICHLOROETHANE | ND ND ND ND ND
) 1, 1-DICHLOROETHYLENE 5 ND ND ND ND ND
1, 2-DICHLOROPROPANE 10 ND ND ND ND ND
I 1, 3-DICHLOROPROPYLENE 5 N ND ND ND ND
ETHYL BENZENE 5 ND ND ND ND ND
METHYL BROMIDE 10 ND ND ND ND ND
. METHYL CHLORIDE 10 ND ND ND ND ND
METHYLENE CHLORIDE 5 ND ND ND 10 6
1,1, 2, 2-TETRACHLORDETHANE 10 ND ND ND ND ND
I TETRACHLOROETHYLENE 5 M N N NN
TOLUENE 5 ND ND ND ND ND
1, 2-TRANS-DICH.OROETHYLENE 5 ND ND ND ND ND
1,1, 1-TRICHLORCETHANE 5 ND ND ND ND ND
. 1,1,2-TRICHLOROETHANE 5 ND ND ND ND ND
TRICHLORCETHYLENE 5 ND ND ND ND ND
TRICHLORCFLUGROMETHANE 5 ND ND ND ND ND
' VINVL OHLORIDE 10 ND ND ND ND ND
SURROGATE COMPOUNDS PERCENT PERCENT PERCENT PERCENT PERCENT
' RECVRY  RECVRY RECVRY RECVRY  RECVRY
1,2-DICHLOROETHANE-D4 97 98 99 87 9
TOLUENE-D8 89 87 85 104 98
. p-BFB 93 90 % 122 108
ND = Nore Detected.
' PRGE 1 OF 19



ENVIRODYNE
ENGINEERS

REFORT OF ANALYSIS — FAGE =
CLIENT: BURNS AND McDONNELL '
P.D. Box 173
Kansas City, Missouri 64141
RTTN: Ms. Mary Erio

3060~00377
DETECTION

VOA COMPOUND LIMITS  D-91 D-% 1-39 1-66 D-81
fug/1)  (ug/1)  lug/D)  (ug/l)  {ug/l)  (ug/l)

BENZENE 3 ND

BROMOFORM 10 ND

CARBON TETRACHLORIDE ND

CHLOROBENZENE ND

CHLOROD I BROMOMETHANE ND

CHLORDETHANE 0

2-CHLORDETHYLVINYL ETHER 0

CHLOROFORM

DICH_ OROBROMOMETHANE

1, 1-DICH ORDETHANE

1,2-DICHLORCETHANE

1, 1-DICHLOROETHYLENE
1,2-DICHLOROPROPANE

1, 3-DICHLOROPROPYLENE
ETHYL BENZENE

METHYL BROMIDE

METHYL CHLORIDE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLORDETHANE
TETRACHLOROETHYLENE
TOLUENE

1, 2~TRANS-DICHLOROETHYLENE
1,1, 1-TRICHLORDETHANE
1,1, 2-TRICHLORDETHANE

(= =]
EEEEEEEEEEEEEE8E85568586&66865868

EEEE558E8E 5665865655855 5&E8886868
EE5E6585568685665855586658658586868
E 6555855868558 E6E5856&8EC5658686

E86565556568586856565858688686388

TRICHLOROETHYLENE

TRICHLORGFLUOROMETHANE

VINYL CHLORIDE

SURRDGATE COMPOUNDS PERCENT PERCENT PERCENT PERCENT PERCENT
RECVRY RECVRY RECVRY RECVRY  RECVAY

1, 2-DICH.ORDETHANE-D4 100 32 3 % 31

TOLUENE-D8 103 35 105 105 103

p-BFB 116 110 106 108 105

ND = Nore Detected.

PAGE 2 OF 19
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ENVIRODYNE
ENGINEERS

REFORT OF ANALYSIS — FAGE S
CLIENT: BURNS AND McDONNELL
P.0. Box 173
Kansas City, Missouri 64141
ATIN: Ms. Mary Erio

3060-00377
DETECTION

VOR COMPOUND LINITS  §5-82 5-84 D-85 D-87 D-88

(ug/D)  (ug/1)  (ug/l)  fug/1)  (ug/l)  fug/l)
BENZIENE 5 ND ND ND ND ND
BROMOFORM 10 ND ND ND ND ND
CARBON TETRACHLORIDE 5 ND ND ND ND ND
CHLOROBENZENE 5 ND ND ND ND ND
CHL.ORODIBROMOMETHANE 3 ND ND ND ND ND
CHLORGETHANE 10 ND ND ND ND ND
2-CHL OROETHYLVINYL ETHER 10 ND ND ND ND ND
CHLORDFORM 5 ND ND ND ND ND
DICHLOROBROMOMETHANE 3 ND ND ND ND ND
1, 1-DICHLORCETHANE 5 ND ND ND ND ND
1,2-DICHLORGETHANE 1 ND ND ND ND ND
1, 1-DICHLORCETHYLENE 5 ND ND ND ND ND
1, 2-DICHLOROPROPANE 10 ND ND ND ND ND
1, 3-DICHLOROPROPYLENE 5 ND ND ND ND ND
ETHYL BENIENE 5 ND ND ND ND ND
METHYL BROMIDE 10 ND ND ND ND ]
METHYL CRORIDE 10 ND ND ND ND ND
METHYLENE CHLORIDE 5 N ND ND 0 ND
1,1,2,2-TETRACHLOROETHANE 10 ND ND ND ND ND
TETRACHLOROETHYLENE 5 ND ND ND ND ND
TOLUENE 5 ND ND ND ND ND
1, 2~TRANS-DICHLOROETHYLENE 5 ND ND ND ND ND
1,1, 1-TRICHLOROETHANE .5 ND ND ND ND ND
1, 1, 2-TRICHLORDETHANE 5 N ND ND ND ND
TRICHLOROETHYLENE 3 ND ND ND ND ND
TRICHLOROFLUORGMETHANE 5 ND ND ND ND ND
VINYL CHLORIDE 10 ND ND ND ND ND
SURRDGATE COMPOUNDS PERCENT PERCENT PERCENT PERCENT PERCENT

RECVRY RECVRY RECVRY RECVRY  RECVRY
_===
1, 2-DICHLOROETHANE-DA 9 90 a7 85 87
TOLUENE-DB 105 105 106 108 104
p-BFB o 109 107 110 111 110
ND = Nore Detected.
PAGE 3 OF 19




ENVIRODYNE
ENGINEERS

REFPORT OF ANALYSIS — PAGE 49
CLIENT: BURNS AND McDONNELL
P.0. Box 173
Kansas City, Missouri 64141
ATTN: Ms. Mary Erio
3060-00377

DETECTION
VOA COMPOUND LIMITS D93  D-9%  D-95 L.BLK. L.BUK.
g/ g/ /D G/ /D) Lug/D)

BENZENE
BROMOFORM

CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLORETHANE
2-CHLOROETHYLVINYL ETHER
CH_ORGFORM
DICHLOROBRONOMETHANE

1, 1-DICHLOROETHANE
1,2-DICHLOROETHANE

1, 1-DICH.ORDETHYLENE
1,2-DICHLOROPROPANE

1, 3-DICHLOROPROPYLENE
ETHYL BENIENE

METHYL BROMIDE

METHYL CHLORIDE
VETHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLORDETHYLENE
TOLUENE

1, 2-TRANS-DICHLORDETHYLENE
1,1, 1~TRICHLOROETHANE
1,1, 2~TRICHLOROETHANE
TRICHLOROETHYLENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE

-
o

Al AT — =t U1 N
o o

— N = = 1 U
(=R~ o

EEEBEEEEEE.56568E8655655665865585686858

BEEE6EE5565858558685688568888888658
6556585655666 668E65855555685888686
ESE 6856858556568 5555568685885686888
EE556565686,L568655656586866856858588

— LA N

SURROGATE COMPOUNDS PERCENT PERCENT PERCENT PERCENT PERCENT
RECVRY  RECVRY RECVRY RECVRY  RECVRY

1,2-DICHLOROETHANE-D4 86 86 88 9% 8
TOLUENE-D8 106 102 102 93 %5
p-BFB 108 106 107 86 108

ND = Nore Detected.

PRGE 4 OF 19




ENVIRODYNE
ENGINEERS

REFPORT OF ANALYSIS — FPAGE S
CLIENT: BURNS AND McDONNELL
P.0, Box 173
Kansas City, Missouri 64141
ATTN: Ms, Mary Erio

3060-00377
DETECTION

ACID COMPOUNDS LIMITS  S-5% 5-80 D-83 D-89 D-90

{ug/1)  {ug/1)  (ug/l)  (ug/1)  (ug/l)  (ug/l)
2-CHLORGPHENOL 10 ND ND ND ND ND
2, 4-DICHLOROPHENOL 10 ND ND ND ND ND
2y 4-DIMETHYLPHENOL 10 D ND ND ND ND
4, 6-DINITRO-o—-CRESOL 20 ND N ND ND ND
2, 4-DINITROPHENOL 50 ND ND ND ND ND
2-NITROPHENGL 20 ND ND ND ND ND
4-NITROPHENOL 0 ND ND ND ND ND
p—CHLORO-w-CRESOL 10 ND ND ND ND ND
PENTACHLOROPHENOL 10 ND ND ND ND ND
PHENDL 10 ND ND ND ND ND
2, 4, 6-TRICHLORGPHENOL 10 ND ND ND ND ND

PERCENT PERCENT PERCENT PERCENT PERCENT
SURROGATE COMPOUNDS RECVRY RECVRY RECVRY RECVRY  RECVRY
2-F-PHENOL 9 45 57 39 104
PHENOL-D6 A8 3 0 3 43
2, 4, 6~TRIBROMOPHENOL 84 75 78 I 86
DETECTION

LIMITS  S-5i 5-80 D-83 D-89 D-90
BASE/NEUTRAL COMPOUNDS (ug/1)  lug/l)  (ug/1}  (uwg/l)  lug/l)  (ug/l)

v —— et et mtateny  emermdewen S oo
S====IE SSERss= =====—=

ACENAPHTHENE 10 ND ND ND ND ND
RCENAPHTHYLENE 10 ND ND ND ND ND
ANTHRACENE 10 ND ND ND ND ND
BENZO(a) ANTHRACENE 10 ND ND ND ND ND
BENZO(a)PYRENE 10 ND ND ND ND ND
3, 4-BENIOFLUORANTHENE 10 ND ND ND ND ND
BENZO(ghi)PERYLENE 10 ND ND ND ND ND
BENZO (k) FLUDRANTHENE 10 ND ND ND ND ND
BIS(2-CHLORCETHOXY)METHANE 10 ND ND ND ND ND

ND = Not Detected

PAGE 5 OF 19




ENVIRODYNE
ENGINEERS

REFPORT OF ANALYSIS

CLIENT:

BURNS AND McDONNELL

P.0. Box 173

Kansas City, Missouri 64141
ATTN: Ms, Mary Erio

FAGE &

3060-00377
DETECTION
BASE/NEUTRAL COMPDUNDS LIMITS  S-31 5-80 D-83 D-89 D-90
CONT'D (ug/1)  (ug/l)  (ug/l)  (ug/l)  (ug/l) (ug/l)

BIS{2-CHLORCETHYL) ETHER 10 N ND ND ND ND
BIS(2-CHLOROISOPROPYL)ETHER 10 ND ND ND ND ND
BIS(2-ETHYLHEXYL) PHTHALATE 10 ND ND ND a5 ND
4-BROMOPHENYL PHENYL ETHER 10 ND ND ND ND ND
BUTYL BENIVL PHTHALATE 10 ND ND ND ND ND
2-CHLDRONAPHTHALENE 10 ND ND ND ND ND
4-CHLOROPHENYL PHENYL ETHER 10 ND ND ND ND ND
CHRYSENE 10 ND ND ND ND ND
DIBENZO(a, h) ANTHRACENE 10 ND ND ND ND ND
1, 2-DICHLORDBENZENE 10 ND ND ND ND ND
1, 3-DICHLOROBENZENE 10 ND ND ND ND ND
1, 4-DICHLORCBENZENE 10 ND ND ND ND ND
3,3'-DICHLOROBENZIDINE 20 ND ND ND ND ND
DIETHYL PHTHALATE 10 ND ND ND ND ND
DIMETHYL PHTHALATE 10 ND ND ND ND ND
DI-n-BUTYL PHTHALATE 10 ND ND ND ND ND
2,4-DINITROTOLUENE 10 ND ND ND ND ND
2, 6-DINITROTOLUENE 10 ND ND ND ND ND
DI-n—OCTYL PHTHALATE 10 ND ND ND ND ND
BENZO (b) FLUORANTHENE 10 ND ND ND ND ND
1, 2-DIPHENYLHYDRAZINE 20 ND ND ND ND ND
FLUGRANTHENE 10 ND ND ND ND ND
FLUORENE 10 ND ND ND ND ND
HEXACHLOROBENZENE 10 ND ND ND ND ND
HEXACHLOROBUTADIENE 10 ND ND ND ND ND
HEXACHLOROCYCLOPENTRDIENE 10 N0 ND ND ND
HEXRCHLOROETHANE 10 ND ND ND ND
INDENO(1, 2, 3~cd) PYRENE 10 ND ND ND ND ND
[SCPHORONE 10 ND ND ND ND ND
NAPHTHALENE 10 ND ND ND ND ND
NITROBENIENE 10 ND ND ND ND ND
N-NITROSGDI-n—PROPYLAMINE 10 ND ND ND ND ND
N-NITROSQDIPHENYLRAMINE 10 ND ND ND ND ND
PHENANTHRENE 10 ND ND ND ND ND
PYRENE 10 ND ND ND ND ND
1,2, A-TRICHLOROBENZENE 10 ND ND ND ND ND

ND = Not Detected

PAGE 6 OF 19
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ENVIRODYNE
ENGINEERS

REFORT OF ANALYSIS —

FAGE 7

CLIENT: BURNS AND McDONNELL
P.0. Box 173
Kansas City, Missouri 64141
ATTN: Ms. Mary Erio
3060-00377
BASE/NEUTRAL PERCENT PERCENT PERCENT FERCENT PERCENT
SURROGATE COMPOUNDS RECVRY  RECVRY RECVRY RECVRY  RECVRY
NITROBENZENE-DS 39 55 66 61 43
2-FLUCROBIPHENYL 67 4 85 12 48
TERPHENYL-D14 98 73 9 90 107
DETECTION

PESTICIDES LIMITS  S-5t S-80 D-a3 D-89 D~90

{ug/l)  (ug/1)  (ug/D)  {ug/1l)  (ug/l) (ug/l)
ALDRIN 0.0018 ND ND ND ND ND
ALPHA-BHC 0.0015 ND ND ND ND ND
BETA-BHC 0.0023 ND ND ND ND ND
GAMMA-BHC (LINDANE) 0.0019 ND ND ND ND ND
DELTA-BHC 0.0024 ND ND ND ND ND
CHLORDANE 0.0148 ND ND ND ND ND
4,4'-DDT 0.0028 ND ND ND ND ND
4,4"-DDE 0.0015 ND ND ND ND ND
4,4'-DDD 0.0015 ND ND ND ND ND
DIELDRIN 0.0019 ND ND ND ND ND
ALPHA-ENDOSULFAN 0.0027 ND ND ND ND ND
BETA-ENDOSULFAN 0.0017 ND ND ND ND ND
ENDOSULFAN SULFATE 0.0021 ND ND ND ND ND
ENDRIN 0.0022 ND ND ND ND ND
ENDRIN ALDEHYDE 0.0026 ND ND ND ND ND
HEPTACHLOR 0,.0013 ND ND ND ND ND
HEPTACHLOR EPOXIDE 0.0013 ND ND ND ND ND
PCB-1242 0.036 ND ND ND ND ND
PCB-1234 0.013 ND ND ND ND ND
PCB-1221 0.133 ND ND ND ND ND
PCB-1232 0.062 ND ND ND ND ND
PCB-1248 0. 023 ND ND ND ND ND
PCB-1260 0.012 ND ND ND ND ND
PCB-1016 0.034 ND ND ND ND ND
TOXRPHENE 0.437 ND ND ND ND ND
ND = Not Detected

PABE 7 OF 19




ENVIRODYNE
ENGINEERS
REFORT OF ANALYSIS — FAGE B8
CLIENT: BURNS AND McDONNELL REVISED 8/13/86
P.0. Box 173

Kansas City, Missouri 64141
ATTN: Ms, Mary Erio

3060-00377
DETECTION

ACID CONPOUNDS LIMITS D91 D%  1-59 166  D-B
g/ {ug/D)  (ug/D (wg/D tug/D) (ug/D)
2-CHLOROPHENOL 10 ND ND ND ND ND
2, 4-DICHLORGPHENOL 10 ND ND ND ND ND
2, 4-DIMETHYLPHENOL 10 ND ND ND ND ND
4, 6-DINITRO~o~CRESOL 20 ND ND ND ND ND
2, 4-DINITROPHENOL 50 ND ND ND ND ND
2-NITROPHENOL 20 ND ND ND ND ND
4-NITROPHENOL 50 ND ND ND ND ND
p—CHLORO-w-CRESOL 10 ND ND ND ND ND
PENTACHLOROPHENCL 10 ND ND ND ND ND
PHENDL 10 ND ND ND ND ND
2,4, 6~TRICHLOROPHENOL 10 ND ND ND ND ND

PERCENT PERCENT PERCENT PERCENT PERCENT

SURROGATE COMPOLNDS RECVRY RECVRY RECVRY RECVRY  RECVRY
2-F-PHENOL 31 4 48 45 29
PHENOL-D6 25 3 4 3 22
2, 4, 6-TRIBROMOPHENOL 38 S5 64 79 29

DETECTION
LIMITS 091 p-% [-39 I-66 D-81

BASE/NEUTRAL COMPOUNDS (ug/1)  (ug/l)  (ug/1}  (ug/1}  lug/l)  (ug/l)

RCENAPHTHENE 10 ND ND ND ND ND
ACENAPHTHYLENE 10 ND ND ND ND ND
ANTHRACENE 10 ND ND ND ND ND
BENZ0O(a) ANTHRACENE 10 ND ND ND ND ND
BENZO(a) PYRENE 10 ND ND ND ND ND
3, 4-BENZOFLUCRANTHENE 10 ND ND ND ND
BENZO(ghi ) PERYLENE 10 ND ND ND ND ND
BENZO (k) FLUORANTHENE 10 ND ND ND ND

ND ND ND ND

BIS(2-CHLOROETHOXY) METHANE 10 ND

ND = Not Detected
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ENVIRODYNE
ENGINEERS
REFORT OF ANALYSIS — FAGE 29
CLIENT: BURNS AND McDONNELL
P.0. Box 173
Kansas City, Missouri 64141
ATTN: Ms, Mary Erio
3060-00377
DETECTION
BASE/NEUTRAL COMPOUNDS LIMITS  D-91 D-92 1-59 1-66 D-81
CONT'D {ug/1)  (ug/D  (ug/1)  (ug/1)  (ug/l)  (ug/D)
BIS{2-CHLOROETHYL)ETHER 10 ND ND ND ND ND
BIS(2-CHLOROISOPROPYL)ETHER 10 ND ND ND ND ND
BIS(2-ETHYLHEXYL) PHTHALATE 10 ND ND ND ND ND
4-BROMOPHENYL PHENYL ETHER 10 ND ND ND ND ND
BUTYL BENIYL PHTHALATE 10 ND ND ND ND ND
2-CHLORONAPHTHALENE 10 ND ND ND ND ND
4-CHLOROPHENYL PHENYL ETHER 10 ND ND ND ND ND
CHRYSENE 10 ND ND ND ND N
DIBENZO(a, h) ANTHRACENE 10 ND ND ND ND ND
1, 2-DICHLOROBENIENE 10 ND ND ND ND ND
1, 3-DICHLOROBENZIENE 10 ND ND ND ND ND
1, 4~DICHL DROBENIENE 10 ND ND ND ND ND
3, 3" -DICHLOROBENZIDINE 20 ND ND ND ND ND
DIETHYL PHTHALATE 10 ND ND ND ND ND
DIMETHYL PHTHALATE 10 ND ND ND ND ND
DI-n-BUTYL PHTHALATE 10 ND ND ND ND ND
2, 4-DINITROTOLUENE 10 ND ND ND ND ND
2, 6-DINITROTOLUENE 10 ND ND ND ND ND
DI-n—0CTYL PHTHALATE 10 ND ND ND ND ND
BENZO(b) FLUORANTHENE 10 ND ND ND ND ND
1, 2-DIPHENYLHYDRAZINE 20 ND ND ND ND ND
FLUORANTHENE 10 ND ND ND ND ND
FLUGRENE to ND ND ND ND ND
HEXACHLOROBENZENE 10 ND ND ND ND ND
HEXACHLOROBUTADIENE 10 ND ND ND ND ND
HEXACHLOROCYCLOPENTADIENE 10 ND ND ND - ND ND
HEXACHLORGETHANE 10 ND ND ND ND ND
INDENO(1, 2, 3-cd) PYRENE 10 ND ND ND ND ND
ISOPHORONE 10 ND ND ND ND ND
NAPHTHALENE 10 ND ND ND ND ND
NITROBENZENE 10 ND ND ND ND ND
N-NITROSODI-n~PROPYLAMINE 10 ND ND ND ND ND
N-NITROSODIPHENYLAMINE 10 ND ND ND ND ND
PHENANTHRENE 10 ND ND ND ND ND
PYRENE 10 ND ND ND ND ND
1,2, 4~-TRICHLOROBENZENE 10 ND ND ND ND ND
ND = Not Detected
PAGE 9 OF 19




ENVIRODYNE
ENGINEERS

REFORT OF ANALYSIS —

FAGE

10

CLIENT: BURNS AND McDONNELL
P.0. Box 173
Kansas City, Missouri 64141
ATTN: Ms. Mary Erio
3060-00377
BASE/NEUTRAL PERCENT PERCENT PERCENT PERCENT PERCENT
SURROGATE COMPOUNDS RECVYRY RECVRY RECVRY RECVRY  RECVRY
NITROBENIENE-DS 30 b} 39 58 44
2-FLUOROBIPHENYL 36 60 73 14! 48
TERPHENYL-D14 78 73 8t 87 9
DETECTION
PESTICIDES LIAITS  D-91 D-92 1-59 1-66 D-81
{ug/1)  (ug/D)  {ug/l) (ug/1) (ug/D)  (ug/D)
] L —— ]
ALDRIN 0.0018 MND ND ND ND ND
ALPHA-BHC 0.0015 ND ND ND ND ND
BETA-BHC 0.0023 ND ND ND ND ND
BAMMA-BHC (L INDANE) 0.0019 ND ND ND ND ND
DELTR-BHC 0.002%  ND ND ND ND ND
CHLORDANE 0.0148 ND ND ND ND ND
4,4 -0DT 0.0028 ND ND ND ND ND
4,4 -DDE 0.0015 ND N D ND ND
4,4'-DDD 0.0015 ND ND ND ND ND
DIELDRIN 0.0019 ND ND ND ND ND
ALPH-ENDOSULFAN 0.0027 ND ND ND ND ND
BETA-ENDOSULFAN 0.0017 ND ND ND ND ND
ENDOSULFAN SWLFRTE 0.0021 ND ND ND ND ND
ENDRIN 0.0022 ND ND ND ND ND
ENDRIN ALDEHYDE 0.0026 ND ND ND ND ND
HEPTACHLOR 0.0019 N ND ND ND ND
HEPTACHLOR EPOXIDE 0.0019 N ND ND ND ND
PCB-1242 0.036 ND ND ND ND ND
PCB-1254% 0.013 ND ND ND ND ND
PCB-1221 0.133 ND ND ND ND ND
FCB-1232 0. 062 ND ND ND ND ND
PCB-1248 0.023 ND ND ND ND ND
FCB-1260 0.012 ND ND ND . ND ND
PCB-1016 0.034 N ND ND ND ND
TOXAPHENE 0. 437 ND ND ND ND ND
ND = Not Detected
PAGE 10 OF 19
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ENVIRODYNE
ENGINEERS
REFORT OF ANALYSIS — FAGE 11
CLIENT: BURNS AND McDONNELL REVISED 8/19/86
P.D. Box 173

Kansas City, Missouri 64141
ATTN: Ms. Mary Erio

3060-00377
DETECTION

ACID COMPOUNDS LINITS  §-82 S-84 D-85 p-a7 0-88

fug/1)  (ug/l)  {ug/D  (ug/1)  (ug/l)  {ug/1)
2-CHLORCPHENOL 10 ND ND ND ND ND
2, 4-DICH_CROPHENOL 10 ND ND ND ND ND
2, 4-DIMETHYLPHENOL 10 ND ND ND ND ND
4, 6-DINITRO-0-CRESOL 20 ND ND ND ND ND
2, 4-DINITROPHENGL. 50 ND ND ND ND ND
2-NITROPHENOL 20 ND ND ND ND ND
4-NITROPHENOL 50 ND ND ND ND ND
p-CHLORD-2—CRESOL 10 ND ND ND ND ND
PENTACHLORCPHENOL 10 ND ND ND ND ND
PHENOL 10 ND ND ND ND ND
2, 4, 6~-TRICHLOROPHENOL 10 ND ND ND ND ND

PERCENT PERCENT PERCENT PERCENT PERCENT
SURROGATE COMPOUNDS RECVRY  RECVRY RECVRY RECVRY  RECVRY
2-FPHENDL 2 35 30 42 30
PHENOL-D6 2t 28 27 36 23
2, 4, 6-TRIBROMOPHENOL 34 43 38 n 36
- DETECTION

LINITS 5-8 S-84 D-85 p-87 D-88
BASE/NEUTRAL COMPOUNDS {ug/71)  (ug/1)  tug/1)  tug/l)  (ug/l)  lug/D)
ACENAPHTHENE 10 ND ND ND ND ND
RCENAPHTHYLENE 10 ND ND ND ND ND
ANTHRACENE 10 ND ND ND ND ND
BENZ0 (a) ANTHRACENE 10 D ND ND ND ND
BENZO(a) PYRENE 10 ND ND ND ND ND
3, 4-BENZOFLUCRANTHENE 10 ND ND ND D ND
BENIO(ghi) PERYLENE 10 ND ND ND ND ND
BENZO (k) FLUORANTHENE 10 ND ND ND ND ND
BIS(2-CHLOROETHOXY)METHANE 10 ND ND ND ND ND

ND = Not Detected
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ENVIRODYNE
ENGINEERS

REFORT OF ANALYSIS — FAGE 1=
CLIENT: BURNS AND McDONNELL '
P.D. Box 173
Kansas City, Missouri 64141
ATIN: Ms. Mary Erio

3060-00377
DETECTION
BASE/NEUTRAL COMPOUNDS LIMITS  §-82 5-84 D-83 D-87 D-88
CONT'D tug/1)  (ug/1)  (ug/1)  (ug/1)  (ug/1)  (ug/D)

BIS (2-CHLOROETHYL ) ETHER 10 ND ND ND ND ND
BIS(2-CHLOROISOPROPYL)ETHER 10 ND ND ND ND ND
BIS(2-ETHYLHEXYL) PHTHALATE 10 ND ND ND ND ND
4-BROMOPHENYL PHENYL ETHER 10 ND ND ND N ND
BUTYL BENIYL PHTHALATE 10 ND ND ND ND ND
2-CHLORONAPHTHALENE 10 ND ND ND ND ND
4-CHLOROPHENYL PHENVL ETHER 10 ND ND ND ND ND
CHRYSENE 10 ND ND ND ND ND
DIBENZO (a, h) ANTHRACENE 10 ND ND ND ND ND
1, 2-DICHRLORDBENZENE 10 ND ND ND ND ND
1, 3-DICHLOROBENZENE 10 ND ND ND ND ND
1, 4-DICHLOROBENZENE 10 ND ND ND ND ND
3, 3" -DICHLORDBENZ IDINE 20 ND ND ND ND ND
DIETHYL PHTHALATE 10 ND ND ND ND ND
DIMETHYL PHTHALATE 10 ND ND ND ND ND
DI-n-BUTYL PHTHALATE 10 ND ND ND ND ND
2, 4-DINITROTOLUENE 10 ND ND ND ND ND
2, 6-DINITROTOLUENE 10 ND ND ND ND ND
DI-n-OCTYL PHTHALATE 10 ND ND ND ND ND
BENZ0(b) FLUORANTHENE 10 ND ND ND ND ND
1, 2-DIPHENYLHYDRAZINE 20 ND ND ND ND ND
FLUCRANTHENE i0 ND ND ND ND ND
FLUORENE 10 ND ND ND . ND ND
HEXACHLORCBENZENE 10 ND ND ND ND ND
HEXACHLOROBUTADIENE 10 ND ND ND ND ND
HEXRCHL OROCYCLOPENTADIENE 10 ND ND ND ND ND
HEXACHLOROETHANE 10 ND ND ND ND ND
INDENO(1, 2, 3-cd) PYRENE 10 ND ND ND ND ND
ISOPHORDNE 10 ND ND ND ND ND
NAPHTHALENE 10 ND ND ND ND ND
NITROBENZENE 10 ND ND ND ND ND
N-NITROSGDI-n—-PROPYLAMINE 10 ND ND ND ND ND
N-NITROSCDIPHENYLAMINE 10 ND ND ND ND ND
PHENANTHRENE 10 ND ND ND ND ND
PYRENE 10 ND ND ND ND ND
1,2, A~TRICHLORDBENZENE 10 ND ND ND ND ND

ND = Not Detected

PABGE 12 OF 19




l ENVIRODYNE
ENGINEERS
' REFORT OF ANALYSIS — FAGE 13
CLIENT: BURNS AND McDONNELL
P.0. Box 173
l Kansas City, Missouri 64141
ATTN: Ms. Mary Erio
l 306000377
l BASE/NEUTRAL PERCENT PERCENT PERCENT PERCENT PERCENT
) SURRDBATE COMPOUNDS RECVRY RECVRY RECVRY RECVRY  RECVRY
——1 —======
NITROBENIENE-DS 72 72 k| 73 84
l 2-FLUGROBIPHENYL 73 73 58 1 87
TERPHENYL-D14 % 85 91 9 91
DETECTION
PESTICIDES LIMITS S-82  S-84 D-85  D-87  D-88
' (ug/1)  (ug/l) (ug/1)  (ug/1)  (ug/l)  (ug/l)
- ALDRIN 0.0018 ND ND ND ND ND
. ALPHA-BHE 0.0015 M ND ND D D
BETA-BHC 0.0023 ND ND ND ND ND
, GAMMA-BHC (LINDANE) 0.0019 ND ND ND ND ND
' DELTA-BHC 0,0024 ND ND ND ND ND
l CHLORDANE 0.0148 ND ND ND ND ND
4,4'-DDT 0,0028 ND ND ND ND ND
- 4,4"-DDE 0.0015 ND ND ND ND ND
' 4,4'-DDD 0.0015 ND ND ND ND ND
DIELDRIN 0.0013 ND ND ND ND ND
. ALPHA-ENDOSULFAN 0.0027 ND ND ND ND ND
l BETA-ENDOSULFAN 0.0017 ND ND ND ND ND
ENDOSULFAN SWLFATE 0.0021 ND ND ND ND ND
ENDRIN 0.0022 ND ND ND ND ND
ENDRIN ALDEHYDE 0.0026 ND ND ND ND ND
I HEPTACHLOR 0.0019 ND ND ND ND ND
HEPTACHLOR EPOXIDE 0.0019 ND ND ND ND ND
- PCB-1242 0,03 ND ND ND ND ND
' PCB-1254 0,013 ND ND ND ND ND
PCB-1221 0.133 ND ND ND ND ND
PCB-1232 0,062  ND ND ND ND ND
i PCB-1248 0.023 N ND ND ND ND
PCB-1260 0.012 N ND ND ND ND
PCB-1016 0.034 ND N ND ND ND
TOXAPHENE 0.437 ND ND ND ND ND
' ND = Not Detected
i‘ PAGE 13 OF 19
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ENGINEERS
ER
REFORT OF ANALYSIS — FAGE 14
CLIENT: BURNS AND McDONNELL
P.0. Box 173
Kansas City, Missouri 64141
ATTN: Ms. Mary Erio
3060-00377
DETECTION
ACID COMPOUNDS LINITS  D-93 D-94 D~95 L.BLK. L.BLK
(ug/1}  {ug/l)  (ug/l) (ug/l}  (ug/l)  (ug/l}
2-CHLOROPHENGL 10 ND ND ND ND ND
2, 4-DICHLORGPHENOL 10 ND ND ND ND D
2, 4-DIMETHYLPHENGL 10 ND ND ND ND ND
4, 6-DINITRO~o-CRESOL 20 ND ND - ND ND ND
2, 4-DINITROPHENGL 50 ND ND ND ND ND
2-NITROPHENOL 20 ND ND ND ND ND
4-NITROPHENOL 50 ND ND ND ND ND
p—CHLORQ-a-CRESOL 10 ND ND ND ND ND
PENTACHLORGPHENGL 10 ND ND ND ND ND
PHENCL 10 ND ND ND ND ND
2, 4, 6-TRICHLOROPHENOL 10 ND ND ND ND ND
PERCENT PERCENT PERCENT PERCENT PERCENT
SURRCGATE COMPOUNDS RECVRY RECVRY RECVRY RECVRY  RECVRY
2-F-PHENOL 63 43 59 61 3%
PHENOL-DB 33 Xy A 50 46
2, 4, 6~TRIBROMOPHENCL 3 87 R 93 93
DETECTION
LIMITS  D-93 D-94 D-95 L.BLK. L.BK.
BASE/NEUTRAL COMPOUNDS {ug/1)  (ug/D)  (ug/D  (ug/1)  (ug/D)  (ug/l)
ACENAPHTHENE 10 ND ND ND ND ND
RCENAPHTHYLENE 10 ND ND ND ND ND
ANTHRACENE 10 ND ND ND ND ND
BEN20 (a) ANTHRACENE 10 ND ND ND ND ND
BENZD{a) PYRENE 10 ND ND ND ND ND
3, 4-BENIGFLUORANTHENE 10 ND ND ND ND ND
BENZD(ghi}PERYLENE 10 ND ND ND ND ND
BENZD (k) FLUDRANTHENE 10 ND ND ND ND ND
BIS(2-CHLORCETHOXYIMETHANE 10 ND ND ND ND ND
ND = Not Detected
PRGE 14 OF 19




ENVIRODYNE
ENGINEERS

REFORT OF ANALYSIS — FAGE 15
CLIENT: BURNS fIND McDONNELL
P.0. Box 173
Kansas City, Missouri 6414l
ATTN: Ks, Mary Erio

3060-00377
DETECTION
BASE/NEUTRAL COMFOUNDS LIMITS D93  D-%%  D-95 L.BLK. L.BLK
CONT'D (ug/))  (ug/l)  (ug/1)  (ug/l}  (ug/D)  (ug/l)
BIS(2-CHLORCETHYL)ETHER 10 ND ND ND ND ND
BIS(2-CHLOROISOPROPYL)ETHER 10 ND ND ND ND ND
BIS(2-ETHYLHEXYLIPHTHALATE 10 ND ND ND ND ND
4-BROMOPHENYL PHENYL ETHER 10 ND ND ND ND ND
BUTYL BENIYL PHTHALATE 10 ND ND ND ND ND
2-CHLORONAPHTHALENE 10 ND ND ND ND ND
4-CHLOROPHENYL PHENYL ETHER 10 ND ND ND ND ND
CHRYSENE 10 ND ND ND ND ND
DIBENZ0(a, h) ANTHRACENE 10 ND ND ND ND ND
1,2-DICHLOROBENZENE 10 ND ND ND ND ND
1, 3-DICHLOROBENZENE 10 ND ND ND ND ND
1, 4-DICHLOROBENZENE 10 ND ND ND ND ND
3, 3' -DICHLOROBENZIDINE 20 ND ND ND D ND
DIETHYL PHTHALATE 10 ND ND ND ND ND
DIMETHYL PHTHALATE 10 ND ND ND ND ND
DI-n-BUTYL PHTHALATE 10 ND ND ND ND ND
2, 4-DINITROTOLUENE 10 ND ND ND ND ND
2, 6-DINITROTOLUENE 10 ND ND ND ND ND
DI-n-OCTYL PHTHALATE 10 ND ND ND ND ND
BENZ0 (b) FLUORANTHENE 10 ND ND ND ND ND
1,2-DIPHENYLHYDRAZINE 20 ND ND ND ND ND
FLUDRANTHENE 10 ND ND ND ND ND
FLUORENE 10 ND ND ND ND ND
HEXACHLOROBENZENE 10 ND ND ND ND ND
HEXACHLOROBUTADIENE 10 ND ND ND ND ND
HEXRCHLOROCYCLOPENTADIENE 10 ND ND ND ND ND
HEXACHLORCETHANE 10 ND ND ND ND ND
INDEND(1, 2, 3-cd) PYRENE 10 ND ND ND ND ND
1SOPHORONE 10 ND ND ND ND ND
NAPHTHALENE 10 ND ND ND ND ND
NITROBENZENE 10 ND ND ND ND ND
N-NITROSODI-n-PROPYLAMINE 10 ND ND ND ND ND
N-NITROSODIPHENYLAMINE 10 ND ND ND ND ND
PHENANTHRENE 10 ND ND ND ND ND
PYRENE 10 N N ND ND ND
1,2, 4-TRICHLOROBENZENE 10 ND ND ND ND ND

ND = Not Detected

PAGE 15 OF 19




ENVIRODYNE
ENGINEERS

REFORT OF ANALYSIS — FAGE 16
CLIENT: BURNS AND McDONNELL
P,0. Box 173
Kansas City, Missouri 64141
ATTN: Ms. Mary Erio

3060-00377
BASE/NEUTRAL PERCENT PERCENT PERCENT PERCENT PERCENT
SURROGATE COMPOUNDS RECVRY RECVRY RECVRY RECVRY  RECVRY
NITROBENIENE-DS 77 " 34 68 3
2-FLUOROBIPHENYL 85 76 80 13 80
TERPHENYL-D14 R 90 81 85 79
DETECTION
PESTICIDES LIMITS  D-93 D-94 D-95 L.BK. L.BLK.
fug/1)  (ug/1)  {ug/1)  {ug/l)  {ug/l)  (ug/1)
ALDRIN 0.0018 ND ND ND ND ND
ALPHA-BHC 0,00i5 ND ND ND ND ND
BETA-BHC 0.0023 ND ND ND ND ND
BAMAA-BHC (LINDANE) 0.0019 ND ND ND ND ND
DELTA-BHC 0.0024 ND ND ND ND ND
CHLORDANE 0.0148 ND ND ND ND ND
4,4 -DDT 0.0028 ND ND ND ND ND
4,4'-DDE 0.00{5 ND ND 11} O NG
4,4'-0DD 0.0015 MND ND ND ND ND
DIELDRIN 0.0013 ND ND ND ND ND
ALPHA-ENDOSLLFAN 0,0027 ND ND ND ND ND
BETR-ENDOSULFAN 0.0017 ND ND ND ND ND
ENDOSLULFAN SULFATE 0.002¢ ND ND ND ND ND
ENDRIN 0.0022 ND ND ND ND ND
ENDRIN ALDEHYDE 0.0026 ND ND ND ND ND
HEPTACHLOR 0.0013 ND XD ND ND ND
HEPTACHLOR EFOXIDE 0.0013 ND ND ND ND ND
PCB-1242 0.036 ND ND ND ND ND
PCB-1254 0.013 ND ND ND ND ND
PCB-1221 0.133 ND ND ND ND ND
PCB-1232 0.062 ND ND ND ND ND
PCB-1248 0.023 ND ND ND ND ND
PCB-1260 0.012 ND ND ND ND ND
PCB-1016 0.034 ND ND ND ND ND
TOXAPHENE 0.437 ND ND ND ND ND

ND = Not Detected

PRGE 16 OF 19
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ENVIRODYNE
ENGINEERS

REFORT OF ANALYSIS —

CLIENT: BURNS AND McDONNELL
P.0. Box 173

FAGE 17

Kansas City, Missouri 64141
RTTN: Ms. Mary Erio
3060-00377
GROUNGWATER TOTAL TOTAL
SAMPLE CYANIDE PHENOLS
{ug/1) (mg/1)
s=sESs===n ] 1
§-51 (5 { 0.002
5-80 {35 { 0.002
D-83 {5 { 0,002
D-89 (5 { 0,002
0-%0 7 { 0.002
b-91 (5 { 0.002
D32 {5 { 0.002
1-39 (3 { 0.002
I-66 (35 { 0.002
D-81 (S { 0,002
s-82 {5 { 0,002
5-84 {3 ¢ 0.002
D-83 {5 ( 0,002
D-87 (5 { 0,002
D-88 {95 { 0.002
D-93 (5 { 0.002
D-9% {5 { 0.002
D-%5 {5 { 0.002
PAGE 17 OF 19




ENVIRODYNE
ENGINEERS

CLIENT:

REPORT OF ANALYSIS - PAGE 18
SURNS AND mMcDONNELL

7.0. Box 173

Kansas City, Missouri E£4141
RTTN: Ms, Mary Erio

REVISED JULY 31,1386

3069-00377

GROUNGWATER

SAMPLE Sb fs Be Cd Cr Cu Pb

‘mg/1)  mg/1}  (mg/1)  (me/i)  {mg/l)  (wg/l)  imo/l)

58-St 0.017  (0.602 (0,001 (0,000 (0.004 (0,004 (0,605
5-30 0.629 €0.002 (0,001 (0,001 (2,008 0.005 (0.005
D-83 0,034 (0.002 (0,001 (0.001 (0,004 0.00% (0,005
D-83 0,026 (0,002 (0,001 (0,001 ¢0,004 (0,006 ¢ (.0G5
D-90 0.008 (0.002 (0,001 (0.00f (0.004 0.007 (0.005
-9 0.026  0.004 (0.001 (0,001 ¢0.004 0.01 0. 013
D-92 C.020 {0.002 (0,001 0,000 (0,006 0,009 (0,005
I-59 0.035 (0.002 (0,001 (0,001 (0,004 0,011 (0,003
1-66 0.013  (0.002 (0,001 (0,001 {0.004 0,009 (0.005
D-81 0.034 (0.002 ¢0.008 (0.001 (0,008 0.008 ¢ Q005
§-82 0.040 (0,002 (9,000 (0,001 {0,008 0,04 { 0,005
S-84 0.024 0.009 (0,001 0.001 (0.004 0,01 ( 0.005
D-85 0,023 0.008 (0,001 (0.001 (0,004 0.005 (0.003
D-a7 0.02f  (9.002 {0,001 (0.001 (0,004 0.011 (0,03
D-88 0.041  0.009 (0,001 (0.001 (0.0084 0,007 {0.003
D-33 0.116 (0,002 (0,001 ¢0.00f ¢0.004 0,08 { 0.005
D-34 0.022 (0.002 (0.00f 0.001 (0,004 0.008 0.007
D-35 0.011 0.006 (0.001 (¢ 0.001 (0C.008 0,004 (0.005

Sb = Antimony; As = Arsenic; Be = Beryllium; Cd
Cu = Copper; Pb = Lead

PAGE 18 OF 19
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ENVIRODYNE
ENGINEERS

CLIENT:

REPORT OF ANALYSIS - PAGE 19
BURNS AND McDCNNELL

P.0. Box 173

Kansas City, Missouri 64141
ATTN: Ms., Mary Erio

REVISED JULY 31,1386

3060-00377

GROUNGWATER

SAMPLE Hg Ni Se Ag Tl In

(ug/1)  (mg/1)  (mg/l)  (mg/1)  (ma/1)  {mg/l)

8-51 (0,2 (0.004 (0,002 0,002 0.005 2
5-80 (0.2 (0.004 (0.002 0.004 0.010 0.04
D-83 (0.2 0,011 (0,002 0,005 0.013 0.02
p-89 (0.2 0,007 (0.002 0,004 0.010 0.04
0-% (0.2 0,007 (0,002 ¢0.002 0,005 (0,002
D-91 (0.2 0,024 (0.002 0.004 0.009 0.02
D-92 (0.2 0,019 ¢0.002 0.007 0,015 0,02
I-59 {02 0.02 {0,002 0,007 0.019 0.01
166 (0.2 (0,004 (0,002 0,003 0.003 0,01
D-81 (0.2 0,006 (0.002 0.005 0.0i2 0.0
S-82 (0.2 0.062 (0.002 0.006 0.0i6 0.03
S-84 (0.2 0.008 {(0.002 0004 0.007 0.03
D-85 (0.2 0,013 (0,002 0,005 0,003 0.0l
D-87 (0.2 0.015 (0,002 0,006 0.013 0.01
D-88 (0.2 0.011 (0,002 0,005 0.009 0,04
D-93 (0.2 0.012 (0.002 0.004 0,027 (0.002
D-94 (0.2 (0,004 (0.002 0.003 0,008 0.0!
D-95 (0.2 0.004 (0,002 0.003 0.008 0.07

Hg = Mercury; Ni = Nickel; Se = Selenium; Ag = Silver; T] = Thallium

In = linc

Attachment 1 "STANDARD CLAUSES® is included herein by reference,

. =l
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I : % ENV'RODYNE 12161 Lacklana Road.
ENGINEERS IS[.‘II_(‘)UIS,'M'ISSOUVI 03146
l {314) 432-6960
REFORT OF ANALYSIS
I CLIENT: BURNS AND McDONNELL REFORT DATE: August 22,1966
P.0. Box 173 SAMPLE ANALYZED: Lab Rlark data frow acid
Kansas City, Missouri 64151 extractable organics rerurs.
l ATTN: Ms. Mary Erio
DATE RECEIVED: N/f
PROJ. #: 3060-00377 METHODS USED: N/A
l P.0. %:
DETECTION LAB LAB
: ACID COMPOUNDS LIMITS  BLANK  BLANK
l {ug/l)  (ug/)  (ug/l)
2-CHLORCPHENOL 10 ND ND
2, 4-DICHLORDPHENGL 10 ND ND
I 2, 4-DIMETHYLPHENOL 10 ND ND
4,6-DINITRO-0-CRESOL 20 ND ND
2, 4-DINITROPHENOL 50 ND ND
I 2-NITROPHENDL 20 ND ND
4-NITROPHENOL 50 ND ND
: p~CHLORO-m—CRESOL 10 ND ND
' PENTACHLOROPHENOL 10 ND ND
PHENOL - 10 ND ND
2, 5, 6-TRICHLOROPHENOL 10 ND ND
l PERCENT PERCENT
SURROGATE COMPOUNDS RECVRY  RECVRY
I 2-F-PHENOL 3 s
) PHENDL-D5 26 33
2, 4, 6-TRIBROMOPHENOL 25 30

2]

The lab blank data from the orininal acid/base-neutral analyses can be found
on pages 14, 15, and 16 of our July 8,1386 report to you.
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ATTACHMENT [ - STANDARD CLAUSES
ENVIRODYNE ENGINEERS, INC.

CLIENT: BURNS AND McDONNELL REPORT DATE: JULY 8,1986

The testing services provided herein have been performed, findings obtainred,
and reports prepared in accordance with generally accepted testing laboratory
principles and practices, This warrenty is in lieu of all other warrenties,
either expressed or implied.

These tests were conducted in accordance with the standards and procedures
specified. Interpretations of the results should take into account that
there is a generally recognized and accepted degree of error associated with
these and all laboratory analytical tests.

These analyses have been made (tests performed) and report prepared based
upon the specific sample(s) provided to us by the client or his/her
representative for testing, We assume no responsiblity for variations in
quality, composition, appearance, performance, etc. or any other feature of
similar subject matter produced, manufactured, fabricated, etc. by persons
or under conditions over which we have no control.

Samples will not be held by the laboratory for sore than 60 days after the
date of receipt. Any extension of this timse must be evidenced by written
agreevent between the laboratory and the client.

This REPORT OF ANALYSIS is furnished in strict confidence for the exclusive
use of the client and his/her representatives, and no distribution of all
or part of the report shall be made to third parties without the prior
written approval of Envirodyne Engireers, Inc, (EEI).
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€0 Oak Ridge Niampower Ecucator,
ﬂ)/ f Associated Post Office Box 117 Researcn. and Tramning
h\‘“ Universities Oak Ridge. Tennessee 37831-0117 D37

May 27, 1986

Dr. Germaln LaRoche
Uranium Fuel Licensing Branch
Division of Fuel Cycle and Material Safety

U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Subject: GROSS ALPHA AND GROSS BETA RESULTS -~ WEST LAKE LANDFILL WELLS

‘Dear Dr. LaRoche:

Enclosed are the results of our gross alpha and gross beta analyses,
performed on 32 well water samples, collected May 7 and 8 at the West Lake
Landfill site near St. Charles, Missourl. As can be noted, many of the samples
exceed the 5 pCi/l gross alpha level requiring isotopic analyses. Therefore,
analyses for Ra-226, Ra-228, isotopic uranium, and isotopic thorium have been
initiated; results of these analyses will be available in about 3 weeks.

If you have any questions, please contact me at FTIS 626-3305.

Sincerely,

Lo F0

ames D. Berger
Program Manager
Radiological Site Assessment Program

JDB/clt

cc: W, Crow - NMSS
S. Banerji - University of Missouri (Columbia)

Enclosures
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